EPA/ROD/R04-98/114
1998

EPA Superfund
Record of Decision:

SAVANNAH RIVER SITE (USDOE)
EPA 1D: SC1890008989

Ou 27

AIKEN, SC

08/14/1998



EPA541- R98- 114

<I M5 SRC 981140>
<I M5 SRC 98114A>
<I M5 SRC 98114B>

UNI TED STATES ENVI RONVENTAL PROTECTI ON AGENCY
REG ON 4
ATLANTA FEDERAL CENTER
61 FORSYTH STREET, SW
ATLANTA, GEORA A 30303- 8909

AUG 14 1998

CERTI FI ED MAI L
RETURN RECElI PT REQUESTED

4\WD- FFB

M. Brian T. Hennessey, FFA Project Manager
Environnental Restoration Division

SRS Proj ect Manager

U S. Departnent of Energy

Savannah River Qperations Ofice

P.O Box A

Ai ken, South Carolina 29802

SUBJ: Record of Decision
Renmedi al Alternative Selection for the
D-Area O | Seepage Basin,
Rev. 1 (WBRC- RP-97-402), dated August 1998

Dear M. Hennessey:

The Environnental Protection Agency (EPA) has conpleted its review of the subject docunent and
has no additional comments. Accordingly, this letter provides EPA approval of the Rev. 1 Record
of Decision for the DArea G| Seepage Basin operable unit.

If you have any questions regarding this matter, please contact ne at (404) 562-8547.

<I MG SRC 98114C

cc: Keith Col | i nsworth, SCDHEC

Ben Goul d, DCE- SRS
Sandra Carrol, ERD-WBRC (Signed Oiginal)



<I MG SRC 98114D>
United States Departnent of Energy

Savannah River Site

Record of Deci sion
Renedi al Alternative Selection for the

D-Area O | Seepage Basin (631-G (V)

WBRC- RP- 97- 402
Revi sion 1, Final

August 1998

West i nghouse Savannah Ri ver Conpany
Savannah River Site
A ken, SC 29808

Prepared for the U S. Departnent of Energy under Contract No. DE-AC09- 96SR18500



DI SCLAI MER
This report was prepared by Westinghouse Savannah River Conpany (WBRC) for the United States
Departnent of Energy under Contract No. DE- AC09-96SR18500 and is an account of work perforned
under that contract. Reference herein to any specific comercial product, process, or services

by trademark, nane, nanufacturer or otherw se does not necessarily constitute or inply

endor senent, recomendation, or favoring of same by WSRC or by the United States Governnent or
any agency thereof.

Printed in the United States of America

Prepared for
U S. Departnent of Energy
By
West i nghouse Savannah Ri ver Conpany

Ai ken, South Carolina



RECORD OF DECI SI ON

REMEDI AL ALTERNATI VE SELECTI ON (U)

D-Area O | Seepage Basin (631-G

WBRC- RP- 97- 402
Revi sion 1, Final
August 1998
Savannah River Site

Ai ken, South Carolina

Prepared by:
West i nghouse Savannah Ri ver Conpany
for the
U S. Departnent of Energy Under Contract DE-AC09- 96SR18500
Savannah River Qperations Ofice

Ai ken, South Carolina



DECLARATI ON FOR THE RECORD OF DECI SI ON
Unit Nane and Location

D-Area O | Seepage Basin (Building Nunber 631-QG
Savannah River Site
Ai ken, South Carolina

The D-Area O | Seepage, Basin (D-Area OSB) Operable Unit (QU) is listed as a Resource
Conservation and Recovery Act (RCRA) 3004(u) Solid Waste Managenent Unit/ Conprehensive
Envi ronnent al Response, Conpensation, and Liability Act (CERCLA) unit in Appendi x C of the
Federal Facility Agreenent (FFA) for the Savannah River Site (SRS).

Statenent of Basis and Purpose

Thi s deci si on docunent presents the selected renedial alternative for the D-Area OSB | ocated at
SRS south of Aiken, South Carolina. The selected alternative was devel oped i n accordance with
CERCLA, as anended, RCRA, and to the extent practicable, the National G| and Hazardous

Subst ances Contingency Plan (NCP). This decision based on the Administrative Record File for
this specific RCRA/ CERCLA unit.

Assessnent of the Site

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by
i npl enenting the response action selected in this Record of Decision (ROD), may present an
i mm nent and substantial endangernent to public health, welfare, or the environnent.

Description of the Sel ected Renmedy

Since renedi al action objectives (RAGCs) for deep soils have been achieved by the interim

remedi al action (I RA) and biovent testing. No Further Action is the selected renedy for this
nedi um (WBRC, 1997b, c, d, and e). No Action is the selected renedy for shallow soil, surface
wat er and sedi nent, because no constituents of concern (COCs) were identified for themin the
RCRA Facility Investigation/ Renmedial Investigation/ Baseline R sk Assessnment (RFI/RI/BRA). For
t hese reasons, devel opnent of renedial alternatives for these media is not warranted.

The selected remedy for D-Area OSB groundwater is Alternative GM2: Natural

Al | enuati on/ Groundwater M xing Zone (GME) with Institutional Controls. Under this renedy,
natural attenuati on nmechani sns such as bi odegradation, flushing, volatilization, adsorption, and
hydrol ysis woul d continue to reduce contam nant concentrations in the groundwater to acceptable
levels. Results froma bioventing study, conducted after the IRA at the unit, indicate that the
source of groundwater contam nation (i.e., the D Area OSB soil) was abated as a result of the
conbi ned | RA and biovent test and no | onger contributes to groundwater contam nation. Evidence
indicating that natural attenuation processes are occurring in the D-Area OSB groundwat er was
presented in the RFI/R/BRA Report (WBRC, 1997a) for the unit. This evidence included: (1)
decreased di ssol ved oxygen levels in the groundwater, indicating that mcroorgani sns are
utilizing the contam nants as a carbon source and the oxygen within the groundwater to produce
energy, (2) elevated chenmical oxygen denand, chloride, and sulfate |evels downgradient, (3)
depressed pH levels in contam nated areas, and (4) presence of breakdown products.

Herbert et al., 1984, report that natural attenuation is selected as a preferred renedial option
when the follow ng site-specific conditions exist:



. G oundwater is unsuitable for consunptive use.

. Cont ami nants degrade quickly or are not at highly toxic concentrations.

. There is | ow potential for exposure.

. Active restoration is not feasible due to conpl ex hydrogeol ogi ¢ conditions.

. There is | ow projected demand for future groundwater use.

. The unit is in close proximty to a surface water discharge area, with dilution to

levels that are protective of human health and the environnent.

Based on the information presented in the RFI/R/BRA report for the D-Area OSB, the conditions
at the D-Area OSB woul d be conducive to natural attenuation. Specific findings fromthat report
i ncl ude:

. The source of contam nation at the D-Area OSB was renoved during the IRA in
conjunction with the biovent testing and is no |longer contributing to groundwater
cont am nat i on.

. Natural | y occurring mechanisns will continue to reduce contam nant concentrations.

. There are no receptors of groundwater at the D-Area OSB; therefore, the potential
for exposure is | ow

. The aquifer is limted in thickness and yield and the groundwater it contains is not

targeted for residential or comercial use; therefore, projected demand for future
groundwat er use is |ow.

. Model i ng i ndi cates that contam nant concentrations in the D-Area OSB groundwat er
woul d be reduced to bel ow maxi num contam nant |evels (MCLs) prior to reaching
Fourm | e Branch; therefore dilution in the surface water body is not necessary to
achi eve MCLs.

The time required to degrade the unit-specific contam nants was conservatively estimted through
groundwat er nodeling. The nodeling indicates that all contam nant concentrations in groundwater
woul d be reduced below their respective MCLs within approxinmately 10 years, which is well within
the time-frane that the U S. Departnment of Energy (DOE) plans to naintain control of the SRS

A GAWEZ application, defined under South Carolina Regulations R 61-68, has been approved by the
SCDHEC as part of this alternative. Based on area characteristics and evidence presented in the
GMWEZ Application (WBRC, 1998c), a GME variance for the DArea OSB is an appropriate part of
natural attenuation renedies.

M xi ng zones are appropriate for situations where the source of groundwater contam nation has
been renoved and where contam nant concentrations are being reduced by natural processes. Under
these regul ations, certain concentration limts above MCLs, known as m Xxi ng zone concentration
limts (MZCLs), will be established within the designated m xi ng zone, where the plume wll
mgrate while it dissipates. MILs, which are protective limts for drinking water, will be
establ i shed at the conpliance boundary downgradi ent of the plune. Plune nonitoring wells will
be installed within the plunme and at the conpliance boundary, and woul d be sanpl ed periodically
to nonitor conpliance with pernmitted MCLs and MZCLs. Internediate wells will be installed at
other locations within the m xing zone to nonitor plune behavi or between the plune wells and
conpl i ance boundary wells as an early warni ng nechanismif plune behavi or does not natch
predictions.

The m xi ng zone application has denonstrated that RAGs will be met, MZCLs will be achieved

t hroughout the groundwater aquifer, and MCLs will be achieved at the conpliance boundary as
described in the approved GAWE application. Inplenmentation of this alternative will involve
installation of nine new wells and nonitoring of a total of 12 groundwater wells, as described
in the GAWZ application.



The D-Area OSB is in an industrial use zone, as identified in Figure 3.3 of the SRS FFA

I mpl emrentation Plan (WBRC, 1996e), for both current and anticipated future |and use. Al though
the remedi ation decisions for this unit were based on the industrial use scenario, the
groundwater renedy will achieve the nore protective residential use scenario. The D Area OSB
currently neets unrestricted land use criteria for soils, sedinent and surface water.

G oundwat er beneath thc unit exceeds the MCLs. Although institutional controls are included in
all of the alternatives (except the no-action alternative), the DOE has reconmended t hat
residential use of SRSland in the vicinity of D Area be prohibited (DCE, 1996); therefore,
future residential use and potential residential water usage in this area is unlikely. Mdeling
of groundwater transport processes as part of the evaluation of the renedial alternatives
indicates that MCLs for the contam nants of concern will be achieved in all areas of the D Area
CSB groundwat er after approxi nately 10 years. Upon confirnmation that MCLs have been achi eved,
institutional controls at the unit will no |onger be required.

Per the EPA Region-1V Land Use Controls (LUCs) Policy, a LUC Assurance Plan (LUCAP) for SRS and
a LUC I npl enentation Plan (LUCIP) for the D-Area OSB will be devel oped and subnmitted to the
regul ators for approval. The LUCAP will be submtted under separate cover, whereas the LUC P
will be submitted with the Renedi al Design Wrk Plan/ Renedi al Desi gn Report/Renedi al Action Wrk
Pl an ( RDWP/ RDR/ RAWP) in accordance wi th the post-ROD docunent schedule provided in Figure 18.
The LUCIP details how SRS will inplenent, naintain, and nonitor the |and use control elenents of
the DDArea OSB ROD to insure that the renedy renmins protective of human heal th.

The LUC obj ective necessary to ensure the protectiveness of the preferred alternative is:
. Prevent unaut horized access to the D-Area OSB contam nated groundwater plune.

The institutional controls required to prevent unauthorized exposure to the contam nated nedi a
at the D-Area OSB include the foll owi ng:

. controll ed access to the D-Area OSB through existing SRS security gates and
perineter fences and the site use/site clearance prograns

. signs posted in the area to indicate that groundwater in the vicinity of the unit
has been contam nated by hazardous materials

. notification of groundwater contam nation to any future | andowner through deed
notification, as required under CERCLA Section 120(h)

A certified survey plat of the site will be prepared by a registered | and surveyor and will be
included with the post ROD docunments. |If D-Area OSB is transferred to non-Federal ownership
prior to renediation of the groundwater to the MCLs for the COCs, reeval uation of the need for
deed restrictions woul d be perforned through an anmended ROD with Environnental Protection Agency
(EPA) and South Carolina Department of Health (SCDHEC) approval. The survey plat will be

revi ened and updated, as necessary, at the tine the site is transferred and will be recorded
with the appropriate county recordi ng agency. The D-Area OSB is |l ocated in A ken County.

This selected remedy is intended to be the final action for the DDArea OSB, and is intended to
be pernmanent and effective in both the long and short ternms. This renedy is considered to be
the least cost option that is still protective of human health and the environment. The state
regul atory authority, the SCDHEC, will nodify the SRS RCRA pernit to incorporate the sel ected
r ermredy.

The Rev. 0 of the post-ROD docunent, the conmbi ned RDWP/ RDR/ RAWP, will be submitted to the U S
EPA and SCDHEC wi t hi n approxi mately 180 cal endar days after the issuance of the ROD. The



RDWP/ RDR/ RAWP wi | | contain a conceptual Corrective Action Plan Strategy, a summary description
of the scope of work for the renmedial action design, an inplenentation/submttal schedule for
subsequent post-ROD docunents, and an anticipated field activities start date. The regulatory
revi ew period, SRS revision period, and Final regulatory review and approval period will be 90,
60, and 30 cal endar days, respectively.

Statutory Deterninations

Based on the D-Area 0SB RFI/RI Report and BRA (WBRC, 1997a), D-Area OSB grounwater poses no
significant risk to the environnent but poses significant risk to human health. Therefore,
nmonitoring of the existing groundwater constituents, consistent with the GAWE application, is
necessary.

The selected renedy is protective of human health and the environnment, conplies with federal and
state requirenents that are legally applicable or relevant and appropriate to the renedial
action, and is cost-effective. This renedy utilizes permanent solutions and alternative
treatnment (or resource recovery) technology to the maxi numextent practicable and satisfies the
statutory preference for renedies that enploy treatnent to reduce toxicity, nmobility, or volunme
as a principal element. Section 300.430(f)(4)(ii) of the NCP requires that a five-year review
of the ROD be perforned if hazardous substances, pollutants, or contaminants renmain at the waste
unit. Since hazardous substances will remain at the unit above heal t h-based standards during
the remediation tinme franme indicated in the groundwater m xing zone applicati on (approxinately
10 years), the three FFA Parties bel ow have determ ned that a five-year review of the ROD for
the DDArea OSB will be perforned to ensure continued protection of human health and the
environnent until the MCLs are attained in the groundwater.

Dat e T.F. Heenan; Assistant Manager for Environnental Quality
U S Departnent of Energy , Savannah R ver Qperations Ofice

Dat e Richard D. Green; Division Director
Wast e Managenent Divi sion
U S. Environnental Protection Agency - Region IV

Dat e R Lew s Shaw, Deputy Commi ssi oner
Envi ronnental Quality Control
South Carolina Departnent of Health and Environnental Control
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l. SAVANNAH RI VER SI TE (SRS) AND OPERABLE UNIT (QU) NAME, LOCATI ON DESCRI PTI ON,
AND PRCCESS H STORY

SRS Location, Description, and Process Hi story

The SRS occupi es approxi mately 777 square kiloneters (km [310 square mles (m)] of |and

adj acent to the Savannah River, principally in Aiken and Barnwel | counties of South Carolina
(Figure 1). SRS is a secured U S. Governnent facility with no pernmanent residents. SRS is

| ocated approximatelv 40 km (25 m ) southeast of Augusta, CGeorgia, and 32 km (20 m) south of
Ai ken, South Carolina.

SRS is owned by the U S. Departnent of Energy (DOE). Managenent and operating services are
provi ded by Westinghouse Savannah Ri ver Conpany (WBRC). SRS has historically produced tritium
pl utonium and ot her special nuclear materials for national defense. Chem cal and radi oactive
wastes are by-products of nuclear nmaterial production processes.

QU Nane, Location, Description, and Process H story

The Federal Facility Agreenment (FFA) (WBRC, 1993a) lists the D Area O | Seepage Basin (D Area
CSB). Building Number 631-G as a Resource Conservation and Recovery Act (RCRA)/ Conprehensive
Envi ronnental Conpensation and Liability Act (CERCLA) unit requiring further evaluation using an
i nvestigation/assessnent process that integrates and conbines the RCRA Facility Investigation
(RFI) process with the CERCLA Renedial Investigation (RI) to determ ne the actual or potential
inmpact to human health and the environnment. Information regarding the D-Area OSB can be found
in the RFI/R Report and Baseline R sk Assessnent (BRA) (WBRC, 1997a), the Corrective Measures
Study/ Feasibility Study Report (CVB/FS) (WBRC, 1998a), and the Statenent of Basis/Proposed Pl an
(SB/PP) (WBRC, 1998b).

The D-Area OSB is located within SRS, in a clearing between roads A-4.4 and A-4.5, approxinmately
1.6 km(1 m) north of the coal-fired D Area Powerhouse, and approximately 3.1 km (1.9 m) from
the nearest SRS boundary (Figures 2 and 3). The D-Area CSBis on the Ellenton Plain along the
Savannah River at an elevation of 46 nmeters (n)[150 feet (ft)]above nean sea level (nsl). The
wat er table ranges fromapproximately 1 to 5 m(4 to 16 ft) bel ow ground surface in the area of
the DDArea OSB. Surface drainage is to the southwest, toward the Savannah River, which is at an
elevation of 26 m (85 ft) nsl [20 m (65 ft) bel ow the basin elevation].

The D-Area OSB is designated as Buil ding Nunber 631-G and has the approxi mate di nensi ons of 117
m (383 ft) long by 33 m (108 ft) wide and 2.5 m (8 ft) deep. During an interimrenedial action
(I'RA) conducted at the unit, the trenches were found to be continuous, without noticeabl e berns,
and were constructed as a series of adjacent trenches along the back half of the clearing
(Figure 3).

The D-Area OSB unit is located in a cleared, rectangul ar-shaped area adjacent to an uni nproved
road in D Area (Figure 4). The location of the former seepage basin is currently not

di scerni bl e because the unit has been backfilled ans | eveled. The only evidence of the unit's
prior existence is the four orange balls marking the corners of the unit, a perineter fence, and
the presence of multiple nonitoring wells and piezoneters |ocated at or near the unit. The
terrain is flat, with no discernible slope or relief, and is surrounded by a nature forest of
har dwoods and sof twoods. The forested conditions provide dense cover for wildlife, and, in
conbi nation with the boggy conditions prevailing in the adjacent wetlands, create access

probl ens for equi pment and personnel involved in unit investigation activities

The cl osest surface water feature is a Carolina bay, a natural wetland |ocated adjacent to the
unit to the west. The Carolina bay appears to be dry during the sumer nonths or periods of



little or no precipitation, but may contain surface water during wet seasons. Uninproved dirt
road A-4.4, located imrediately north of the waste unit. bisects the Carolina bay. Aeria

phot ographs indicate that the road was in existence during the early 1950s. Qher wetl ands

exi st approximately 76 m (250 ft) to the south of the unit~ beyond dirt road A-4.5.

The major | ocal surface water drainage systemis the Savannah River and associ ated swanps,

|l ocated approximately 2.6 kmO0.6 nm) to the west of the basin. Upper Three Runs Oeek, a
tributary to the Savannah River, is located 2.7 km (1.7 m) to the north-northwest, and Fourmle
Branch, another tributary, is 2.7 km(1.7 m) to the south-southeast (Figure 1). The |loca
surface drainage at the unit is to the south-southwest, toward a wetland area and runoff ditch
These wetl ands di scharge i nto another unnaned ditch, which traverses D Area and eventual ly | eads
to the Savannah River

The D-Area OSB was constructed in 1952 as a series of unlined trenches for disposal of waste oi
products, fromD Area and other areas at SRS, which were unacceptable for incineration in the
400- D power house bhoilers. As the trenches filled, the waste oils along with general office and
cafeteria waste were occasionally ignited. The practice of open burning was a common practice
at SRS until 1973 when it was stopped site-wide. |In 1975 the basin was renoved from servi ce and
was backfilled with soil

The basin renmined inactive and covered with natural vegetation, including bushes and grasses
until 1996, when an IRA was inplenented. During the IRA the trench area was excavated and
drurms and debris were renoved al ong with any obviously contam nated soils. The renmining soils
were returned to the excavation in "last out, first in" order

<I M5 SRC 98114E>
<I M5 SRC 98114F>
<I M5 SRC 98114G
<I M5 SRC 98114H>

At the close of the IRA the contractor installed two horizontally oriented, perforated pipes
along the length of the former waste unit for technol ogy testing (bioventing) purposes. These
pi pes were used to force fresh air, nutrients and tracers into the soils at a depth of about 2.4
m (8 ft) in order to volatilize the constituents in the soil, enhance the aerobic degradati on of
the constituents in both the soil and groundwater, and nonitor the effectiveness of the
treatnent program (WBRC, 1997b, c, d, e).

1. SI TE AND QU COWPLI ANCE H STORY
SRS Qperational H story

The prinmary mssion of SRS has been to produce tritium (3 H), plutonium239 (239 Pu), and ot her
special nuclear materials for our nation's defense prograns. Production of nuclear materials
for the defense prograns was discontinued in 1988. SRS has provided nuclear nmaterials for the
space program as well as for nedical, industrial, and research efforts up to the present.

Chem cal and radioactive wastes are by-products of nuclear material production processes. These
wast es have been treated, stored, and in sone cases, disposed at SRS. Past disposal practices
have resulted in soil and groundwater contam nation

SRS Conpliance Hi story
Waste materials handled at SRS are regul ated and nanaged under RCRA, a conprehensive | aw

requiring responsi bl e managenent of hazardous waste. Certain SRS activities have required
federal operating or post-closure pernmts under RCRA. SRS received a hazardous waste permt



fromthe South Carolina Departnent of Health and Environnental Control (SCDHEC); the permt was
nost recently renewed on Septenber 5, 1995. Part |V of the pernmt nandates that SRS establish
and inplement an RFlI Programto fulfill the requirenents specified in Section 3004(u) of the
federal permt.

On Decenber 21, 1989, SRS was included on the National Priorities List (NPL). Sites included on
the NPL fall under the jurisdiction of CERCLA. This inclusion created a niid to intergrate the
establ i shed RFI Programwi th CERCLA requirenents to provide for a focused environnental program
In accordance with Section 120 of CERCLA, DCE has negotiated a FFA (WBRC, 1993a) with the U S.
Envi ronnental Protection Agency (EPA) and SCDHEC to coordinate renedial activities at SRS into
one conprehensive strategy that fulfills these dual regulatory requirenents.

QU Conpliance History

As previously stated, the DDArea CSBis listed in the FFA as a RCRA CERCLA unit requiring
further evaluation to determne the actual or potential inpact to hunan health and the
environnent. An RFI/R characterization and BRA were conducted for the unit between 1995 and
1996. The results of the RFI/R and BRA were presented in the RFI/R Report and BRA (WBRC,
1997a). The RFI/R Report and BRA were submitted in accordance with the FFA and the approved

i npl enentati on schedul e, and were approved by EPA and SCDHEC i n August 1997. SRS submitted the
Revision D InterimAction Proposed Plan for the D-Area OSB, which EPA and SCDHEC reci eved
Novenber 26, 1993. The three Parties issued the InterimAction Record of Decision in March
1995. SRS prepared and subnitted the D-Area OSB InterimAction Post-Construction Report to EPA
and SCDHEC on Novenber 8, 1996. SCDHEC approved the report on January 7, 1997, and EPA approved
it on February 27, 1997. The CVB/ FS (WBRC, 1998a), SB/ PP (WBRC, 1998b), and G oundwater M xing
Zone Application (WBRC, 1998c) were submitted to Epa and SCDHEC i n accordance with the FFA and

t he approved inpl enentation schedul e, and were approved by themon April 1, 1998.

[ H GHLI GHTS CF COVWUNI TY PARTI CI PATI ON

Bot h RCRA and CERCLA require that the public be given an opportunity to review and coment on
the draft permt nodification and proposed renmedial alternative. Public participation
requirenents are listed in South Carolina Hazardous Waste Managenent Regul ati on ( SCHVWR)

R 61-79. 124 and Sections 113 and 117 of CERCLA. These requirenments include establishnent of a
Adm ni strative Record File to docunent the investigation and sel ection of the renedi al
alternatives for addressing the D-Area CSB soils and groundwater. The Admi nistrative Record
File must be established at or near the facility at issue. The SRS Public Involvenent Plan
(DCE, 1994) is designed to facilitate public involvenent in the decision-naking process for
permtting, closure, and the selection of renedial alternatives. The SRS Public Invol venent

Pl an addresses the requirenents of RCRA, CERCLA, and the National Environnental Policy Act
(NEPA). SCHWWR R 61-79.124 and Section 117a, of CERCLA, as anended, require advertisenent of
the draft pernmt nodification and notice of any proposed renedial action and provide the public
an opportunity to participate in the selection of the renedial action. The Statenent of

Basi s/ Proposed Plan for the D Area O | Seepage Basin (WSRC, 1998b), a part of the Administrative
Record File, highlights key aspects of the investigation and identifies the preferred action for
addressing the D-Area OSB. The Administrative Record File is available at the EPA office and at
the follow ng | ocations:



U S. Departnent of Energy

Publ i ¢ Readi ng Room
Gegg-Ganiteville Library

Uni versity of South Carolina-Ai ken
171 University Parkway

Ai ken, South Carolina 29801

(803) 641- 3465

Thomas Cooper Library

Gover nnent Docunents Depart nment
Uni versity of South Carolina
Col unbi a, South Carolina 29208
(803) 777-4866

Simlar infornmation is avail able through the repositories |isted bel ow

Reese Library

Augusta State University
2500 Wal ton Wy

Augusta, Ceorgia 30910

Asa H Cordon Library
Savannah State University
Tonpki ns Road

Savannah, Georgi a 31404
(912) 356-2183

The public was notified of the public comment period through nailings of the SRS Environnental
Bul letin, a newsletter sent to approxinmately 3500 citizens in South Carolina and Ceorgi a,
through notices in the Aiken Standard, the Allendale Ctizen Leader, the Augusta Chronicle, the
Bar nwel | Peopl e-Sentinel, and The State newspapers. The public comment period was al so
announced on | ocal radio stations.

The 45-day public coment period began on May 1, 1998 and ended on June 14, 1998. H owever, no
public comments were received during this period. The Environnental Renediation and Waste
Managenent (ER&WY) Program subconmmttee of the SRS Citizen's Advisory Board (CAB) was given a
briefing on the preferred alternatives on May 6, 1998. The ER&WM subcommittee was supportive of
the preferred alternative and nade a notion to the full CAB at the May 18, 1998 neeting to
accept the preferred alternative. This notion was accepted with no opposition. The

subcommi ttee al so commended the site's successful use of the bioventilation systemin the

remedi ation of the unit's subsurface soil. The Responsiveness Summary, provided in Appendix A
of this Record of Decision (ROD), and the final RCRA permt wll indicate that no comments were
recei ved.

I'V. SCOPE AND ROLE OF THE QU WTHI N THE SI TE STRATEGY
RCRA/ CERCLA Prograns at SRS

RCRA/ CERCLA units (including the D-Area OSB) at SRS are subject to a nulti-stage renedi al
investigation process that integrates the requirenents of RCRA and CERCLA as outlined in the
RFI /R Program Pl an (WBRC, 1993b). The RCRA/ CERCLA processes are summari zed on Figure 5.
Figure 5 illustrates the investigation and characterization of potentially inpacted
environnental nedia (such as soil, sedinent, surface water, and groundwater) conprising the
waste unit and surroundi ng areas; the evaluation of risk to human health and the | ocal



ecol ogi cal comunity; the screening of possible renmedial actions to identify the sel ected
technol ogy that will protect human health and the environnment; inplenentation of the selected
alternative; docunentation that the renedi ati on has been perforned conpetently; and eval uation
of the effectiveness of the technology. The steps of this process are iterative in nature, and
i ncl ude decision points that involve concurrence between DOE (as owner/nmanager), EPA and SCDHEC
(as regul atory oversight), and the public. The RCRA/ CERCLA process as applied to the D-Area CSB
is outlined bel ow.

RFI/R Work Pl an

Prior experience in the Superfund programhas identified a strong need for streamining the
renmedi ati on process (EPA, 1989a). To address this need, DOE has devel oped the Stream i ned
Approach for Environnental Restoration (SAFER) (Daily et al., 1992). DCE Headquarters
identified the DDArea OSB as a plot project for the inplenentation of SAFER and elected to
design the D-Area OSB RFI/ R Work Pl an usi ng SAFER net hodol ogi es.

The SAFER program conbi nes el enents of two recogni zed processes devel oped for nanagi ng
uncertainty at different points in the environnental restoration process: the data quality

obj ectives (DQO process, devel oped by the Quality Assurance Managenent Staff of EPA (Neptune et
al., 1990) and the Chservational Approach (QA), which is rooted in managenent of uncertainty in
traditional geotechnical engineering applications (Peck, 1969). The QA provides a franmework for
nmanagi ng uncertainty throughout the environnental restoration process while the DQO precess
focuses on establishing the quality and quantity of data required to hel p nake deci sions at
various points in the environnental restoration process. Description of the DQO process is
found in Data Quality Objectives Process for Superfund, InterimFinal (EPA 1993).
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The SAFER net hod i ncorporates the DQO and QA processes to achieve the follow ng

. enhanced enphasi s on pl anni ng

. linkage of data collection to decision-naki ng needs

. explicit recognition and nanagenent of uncertainty

. direct and efficient application of information gained as planning and renedi ati on
proceed

. early convergence on a renedy

. informng and soliciting input fromkey stakehol ders (regulators and public)

SAFER enphasi zes the use of decision rules to quantitatively define data adequacy in the RFI/R
process. Each decision rule provides a quantitative statenent defining what quantity and

qual ity of data provi de adequate infornmati on upon which decisions can be based. Inherent in the
idea of the decision rule is the understanding that there will be uncertainty in the decision-
nmaki ng process. The goal is to identify data adequacy that provides acceptable uncertainty in
nmaki ng deci si ons whil e nmanagi ng the residual uncertainty. The objective of the decision rule is
to establish the |linkage between the problemat the unit, its remedial objective, and data
requirenents. This will be done iteratively, first based on prelimnary understanding and then
nodi fied as nore information is obtained

Federal, state, and local regulatory agencies are recogni zed as key stakeholders within the
SAFER process. Continuing concurrence with regulatory requirenents is an inplicit SAFER
objective. Data from previous environnental investigations, perfornmed under the existing phased
i nvestigation approach, are included in the SAFER design. SAFER s iterative approach all ows
regul atory concurrence as the investigation proceeds. The SAFER process was i nplenented at the



D-Area OSB as an Expedited Site Characterization (ESC) field effort that sought to acconplish
proj ect objectives in a rapid fashion white naintaining data quality.

The initial step in the SAFER process consists of identifying probable conditions at the
investigation site and devel oping a conceptual site nodel (CSM based on those conditions. This
conceptual nodel is used to concentrate the unit investigation on the processes, nediun(s),
constituents, exposure pathways, and potential receptors nost likely to be found during the
investigation. Wth the nodel in nmnd, a nore focused work plan can be devel oped to fully
address each itemidentified in the nodel

Section V provides the unit-specific CSMfor the D Area CSB QU and a summary of the
characteristics of the prinmary and secondary sources and rel ease nmechani sns for the unit as
determined in the RFI/R.

Based on the CSMfor the D-Area OSB, a detailed sanpling and anal ysis plan was prepared and
i mpl enented (WBRC, 1995a, a; 1996a). The unit assessnent plan and confirnmation sanpling plans
were designed to characterize the following sources and rel ease and rel ease nechani smis:

. primary source: disposal trenches conprising the D-Area CSB

. primary rel ease nechani sns: deposition and infiltration/percol ation

. source nedia (prinmary nedia inpacted): surface soil and subsurface soi

. secondary rel ease nechani sns: fugitive dust generation, volatilization, vegetative
(biotic) uptake, stormmater runoff, and | eaching into the groundwater

. exposure medi a (secondary nedia inpacted): air, produce, surface water, sediinent,

and groundwat er
RFI /Rl Characterization Report

The primary purpose of the RFI/R is to establish unit-specific constituents (USCs) that pose
potential risk through various exposure routes and to determne their distribution in the nedia
associated with the unit. As an indicator of unit-specific contamnation, the results of the
anal ysis of soil, surface water, and sediment sanples at the unit were conpared to 2x nean
background concentrati ons, and the groundwater analytical results were conpared w th EPA
primary maxi mum contam nant | evels (MCLs) or 2x mean background concentrations where no MCL

exi sts. Conpounds that exceed these conparison levels are called USCs and their nature and
extent were evaluated in detail in the RFI/R

To address the identified sources and rel ease nechanisns in the CSM the following RFI/R wunit
characterization objectives were identified for the D Area CSB (WBRC, 1995a):

. enhance and refine the lithol ogi c and hydrogeol ogi ¢ characterizaticn of the
subsurface in the vicinity of the D Area OSB unit

. establ i sh background concentrations in soil, groundwater, surface water, and
sedinent to determne the inpact on these nedia associated specifically with the

operation of the D-Area OSB unit

. determine the USCs, if any, released to the various environnental nedia related to
the D-Area OSB

. address aspects of the CSMrelated to sources, rel ease nechani sns, and exposure
medi a, and/or refine the CSM based on the data coll ected

. define the horizontal and vertical extent of contaminants in the inpacted nedia



. assist in deternmining the feasibility of potential renedial alternatives through the
collection of prelimnary soil engineering paraneters

. confirm groundwat er anal ytical data generated by the onsite |ab during the SAFER
process, with analysis USCs generated by a conventional, offsite |aboratory data

BRA

The purpose of a BRAis to develop risk information to assist in the decision-naking process for
remedi al sites (EPA 1989b). This risk assessnent follows the EPA R sk Assessnent Qui dance for
Superfund (EPA, 1989b, c). According to EPA, 1989b, a BRA should provide the follow ng

. an anal ysis of baseline risks and hel p determ ne whether there is a need for
remedi al action

. a basis for determning | evels of chem cal and radiol ogi cal constituents that can
remain in-situ, on-unit and that will be adequately protective of human health and
t he environnent

. a basis for conparing potential human health and ecol ogi cal inpacts of various
renedi al alternatives

. a consistent process for evaluating and docunenting risk to public health and the
envi ronnent

The BRA assesses risks that may result froma rel ease of, and exposure to, chenical contam nants
under reasonabl e naxi mum exposure (RVE) conditions. The assessnent uses current and

hypot hetical future | and use scenari os and associated receptors with the assunption that
constituent concentrations remain the sane as reported in the RFI/RI. The RVE represents the

hi ghest exposure that is reasonably expected to occur at the unit.

During the devel opnent of a BRA, risk fromthe unit is quantified, based on unit-specific data
for current and future human and ecol ogical receptors, through the nmultiple exposure routes
identified in the CSM Carcinogenic risk at or above 1.0 x 10 -6 (one excess human cancer in a
popul ation of one mllion) is considered significant. 1In addition, if the hazard index (H) is
greater than 1.0 for noncarci nogenic constituents, there is concern that adverse health effects
can occur.

The information fromthe BRA supports identification of those areas where no further action or
sel ected renedial actions are warranted. The BRA al so provides the basis for deriving

ri sk-based constituent |levels that are protective of human health and environnent [renedi al goa
options (RG)] for use in consideration of remedial alternatives. A sumary of the results of
the BRA for the DArea OSB is presented in Section VI

OVB/ FS

The results of the RFI/R Report and the BRA provide the basis for establishing unit-specific
remedi al action objectives (RAGs) inthe CVB/FS. RAGs for the D-Area OSB were devel oped to
address: unit-specific contam nants, media of concern, potential exposure pathways, and

remedi ation goals. The RAGCs were based on the nature and extent of contamination, threatened
resources, human and environnmental risk information, and the potential for human and
environnental exposure. In addition, the prelimnary renediation goals for the D-Area CSB were
devel oped based upon applicable or rel evant and appropriate requirenents (ARARs) or other
information fromthe RFI/R Report and the BRA



The net hodol ogi es used to identify and screen rel evant technol ogies for the renediation of the
waste unit followed an established renedy sel ection process devel oped by the EPA. The goal of
this process is to selet corrective neasures/renedial actions that are protective of human
health and the environnent, that nmaintain protection over tinme, and that mnimze contam nant
(or waste) nmobility, toxicity, or volune through treatnent, when possible [ CERCLA 300. 430
(a)(1)(1). The selection of a response action for the D-Area waste unit proceeded in a series
of steps, as defined in the National G| and Hazardous Substances Conti ngency Plan (NCP) of
Novenber 20, 1985 (50 FR 47973), and as outlined in Figure 6. In addition, the renedia
alternatives were further eval uated against the following nine selection criteria established by
t he NCP

. overal | protection of human health and the environnent

. conpl i ance with ARARs

. l ong-term effectiveness and permanence

. reduction of toxicity, nobility, or volune through treatnent
. short-term effectiveness

. inplenentability

. cost

. state accept ance

. conmmuni ty accept ance

The results of the COVB/FS conducted for the D-Area OSB are summarized in Section VII, and a
summary of the conparative analysis of the alternatives is provided in Section V111.

SB/ PP

The cul mination of the response action selection process is the SB/PP. The purpose of the SB/ PP
isto facilitate public participation in the remedy selection process through the solicitation
of public review and comment on all the renedial alternatives described. The SB/ PP presents the
| ead agency's prelimnary recomrendation(s) concerning how best to undertake a renedi al action
at a particular waste unit. The SB/ PP describes all renedial options that were considered in
detail in the RFI/FS, and explicitly identifies both the preferred alternative for a renedi al
action at a waste unit and the preference rationale for that alternative.
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The SB/ PP directs the public to the RFI/R, BRA and CVMS/ FS reports as the primary sources of
detailed, unit-specific information and infornation on the renedial alternatives analyzed. It
al so provides informati on on how the public can be involved in the renmedy sel ection process.
The public is notified of a public comrent period through mailings of the SRS Environnenta
Bul l etin, through notices in the Al ken Standard, the Allendale Gtizen Leader, the Barnwell
Peopl e - Sentinel, The State, and Augusta Chronicle newspapers, and through announcenents on

| ocal radio stations.

RCD

The ROD docunents the renedial action plan for a waste unit and consists of three basic
conponents: a Declaration, a Decision Summary, a Responsiveness Sunmary. The purpose of the
Declaration is to certify that the renedy sel ection process was carried out in accordance with
the requirenents of CERCLA and, to the extent practicable, the NCP. The Decision Sumary is a
techni cal and informational docunent that provides the public with a consolidated source of
information about the history, characteristics, and risks posed by the unit, and includes a
summar y/ eval uation of the cleanup alternatives and the considerations that led to the selected
remedy. The Responsiveness Sunmary presents comments received during the public comment period



on the SB/PP, and a response to each comrent or criticismthat was submitted in witing or
orally. The Responsiveness Summary for the D-Area OSB is provided in Appendi x A and an

expl anation of significant changes resulting frompublic coment on the SB/PP for the unit is
provided in Section Xl.

SRS recei ved a RCRA hazardous waste permt from SCDHEC, which is renewed every five years. The
D-Area OSB is a Solid Waste Managerment Unit (SWWJ) listed on the SRS RCRA Permit because the
unit received hazardous substances. Thus, the renedial decision for this SWW requires a RCRA
Permt Modification. No comments were received during the public comment period on the proposed
renmedi al action and the associated draft RCRA permt nodification (May 1 through June 14, 1998).
This is indicated in the Responsiveness Summary of this ROD (Appendix A and in the final RCRA
Permit. The final RCRA Permit and this ROD docunent the final decision for this QU

Post - ROD Docunent ati on

The post - ROD docunentation consists primarily of the design docunments that are required prior to
initiating a renedial action. Specific post-ROD docunents include the conbi ned Renedi al Design
Work Pl an/ Renedi al Design Report/ and Renedi al Action Wrk Plan (RDW/ RDR/ RAWP), and the

conbi ned Post - Construction Report and Final Renediation Report (PCR'FRR). A discussion of the
schedul es that apply to these docunents is provided in the SB/PP and in Section Xl Il of this
RCD.

D Area 0SB Renedi al Strategy

The RFI/ Rl process provides a nethod of nanaging the steps athat lead to the ultimte

renmedi ation of a specific waste

unit. An operable unit (QU) usually consists of the contam nated (sources, soil, groundwater,
sedinents, surface water, and air) specific to a waste unit and the proposed actions related to
their characterization and ultinmate renediation, and/or the timng of those actions.

The overall strategy for addressing the D-Area OSB was to: (1) characterize the waste unit by
delineating the nature and extent of contam nation and identifying the nedia of concern (perform
the RFI/RI); (2) performa BRA to evaluate nedia of concern, constituents of concern (COCs), and
exposure pathways, and to characterize potential risks; and (3) evaluate and performa final
action to renediate, as needed, the identified media of concern.

The D-Area OSB is an QU located within the Savannah Ri ver Fl oodpl ain Swanp wat er shed. Several
QUs within this watershed will be evaluated to determ ne inpacts, if any, to associated streans
and wetlands. SRS will nanage all QOUJs to minimze inpact to the watershed. Based on
characterization and BRA infornmation, the D-Area OSB does not significantly inpact the

wat ershed. Upon disposition of all QUs within this watershed, a final, conprehensive eval uation
of the watershed will be conducted to determ ne whether any additional actions are necessary.
Based on the BRA and vadose zone nodeling after the I RA and biovent testing, the soils at the
unit do not warrant further renediation. Additionally, results of the BRA indicated that surface
wat er and sedi nent at the unit do not require renediati on. Goundwater is the only nedi um
identified in the BRA that requires evaluation of renedial alternatives. The D Area CSB
investigation considered all unit-specific groundwater. Based on the investigation of the
groundwat er, the contamnation in the water table aquifer is apparently attributable to the

D Area OSB wastes. The proposed action for the D-Area OSB groundwater, soil, sedinent, and
surface water is a final action.

V. QU CHARACTERI STI CS

A CSM was devel oped for the D-Area CSB that identifies the prinary source, prinary contam nated



nmedi a, mgration pathways, exposures pathways, and potential receptors for the unit. The CSM
for the DDArea CSB is presented in Figures 7a and 7b and is based on the data that are presented
in the RCRA/ CERCLA docunentation for this unit. The data summary reports (WBRC, 1996b, c, d, e)
and the conbined RCRA Facility Investigation/Renmedi al Investigation Report and Baseline R sk
Assessnment for the D-Area O | Seepage Basin (WBRC, 1997a) contain detailed analytical data for
all of the environmental nedia sanples taken in the characterization of the D Area OSB. These
docunents are available in the Administrative Record File (see Section I11).

The prinmary data used for the RFI/R and BRA were collected during the ESC Phase |, Phase |11
confirmation phase (Phase I11), Phase IV, and the post |IRA soil sanpling conducted during 1995
and 1996. Al sanples were anal yzed in accordance w th EPA-approved protocols

As an indicator of unit-specific contam nation, the soil, surface water, and sedinment results
were conpared to 2x nean background concentrati ons, and the groundwater results were conpared
with EPA Primary MCLs or 2x nean background concentrati ons, where no MCL exists. Conpounds
whi ch exceed these conparison levels are called USCs (Table 1) and their nature and extent are
evaluated in detail in the RFI/RI  and BRA Report.

For the analysis of the nature and extent of contam nation, soil sanple results were grouped
into three depth intervals for both the unit and the background borings in conformance with the
depth intervals evaluated in the BRA. These depth intervals are 0.0 to 0.3 m(0-1 ft), and 0.0
to 1.2 m(0-4 ft) which covered the exposures fromsurface soil and subsurface soil,
respectively, as evaluated in the BRA. Anal yses were al so conducted on sanples froma deep soi
interval, extending below 1.2 m(4 ft) to evaluate the nature and extent of contami nation in the
deep soil for the unit. Al groundwater sanples collected and anal yzed were taken fromthe
uppernost aqui fer and were evaluated as a single group. Additional physical and hydraulic

anal yses regarding the effects of the |ocal weak aquitards on the novenment of groundwater and
contam nants were al so conducted

Primary Sources and Rel ease Mechani sns

The primary source for the contam nation of the various nedia is waste oils disposed in the
D-Area OSB, a series of unlined trenches constructed to, a depth of 1.2 to 3.7 m(4 to 12 ft)
(Figure 3). These wastes were deposited directly into the deeper soil, greater than 1.2 m (4
ft) deep, and even into the |ocal groundwater, when the water table was close to the surface.
The waste: oils disposed of in the DDArea OSB originated in D Area and other areas at SRS. and
were di sposed of in the D-Area OSB because they were unacceptable for incineration in the 400-D
power house boilers. The D-Area OSB has been out of service since 1975, when it was backfilled
with soil.

The prinmary rel ease nechani sns are deposition (contam nants deposited directly into the soils)
and infiltration/percolation (contamnants mgrating vertically and laterally into the pore
spaces of the soils).

Secondary source nedi a i npacted by waste di sposal activities at the D-Area OSB i nclude surface
soils and subsurface soils within the basin and the basin perinmeter. Secondary rel ease
nmechani sns for surface soil include: fugitive dust generation, volatilization, biotic uptake
and stormmater runoff. Respective secondary nedia inpacted for these rel ease nechani sns are:
air (dust), air (vapor), biota, and surface water. The secondary rel ease nechani smfor
subsurface soil is leaching. The exposure nediumfor contam nants that |each fromsoil is
groundwat er, which may in turn discharge to and undergo potential chem cal constituent exchange
with biota, streamsedi ment, and surface water. A detailed sanpling and anal ysis plan was
prepared and i nplemented to i nvestigate these secondary sources and a conpl ete description of
the sanpling nethods and protocols is provided in the RFI/R Report and BRA (WSRC, 1997a).



Medi a sanpled for investigation of this unit included soil (at multiple depths), groundwater
(fromthe uppernost aquifer), surface water, and sedinent (Carolina bay and the adjacent
wet | and) .

Seventy-five conpounds were detected at | east once above screening levels in the soil
groundwat er, surface water, and sedi nent associated with the D-Area OSB and have been desi gnat ed
as USCs, as listed on Table 1. Those conpounds detected in soils were 23 netals, 15 volatile
organi ¢ conpounds (VCOCs), 3 sem -volatile organic conpounds (SVCCs), 11

pesti ci des/ pol ychl ori nated bi phenyls (PCBs), and 5 |ligands. The groundwater beneath the basin
and as far downgradi ent as 320 m (1,050 ft) in the shallow aquifer contained USCs including 15
nmetals, 4 ligands, 16 VOCs, 4 SVQCs, 5 pesticides/PCBs, and total petrol eum hydrocarbons (TPHs).
Sedi nent and surface water in the Carolina bay and wetlands contai ned USCs conprised of 8 V(Cs,
2 SVQCs, 4 pesticides/PCBs, 15 netals, 1 ligand, and diesel range organics (DRCs) and TPHs.

A large fraction of the analytical results above detection limts for this report are estinmated
("J"-flagged val ues, with concentrations below the sanple quantitation levels. The majority of
sanple results that exceed the quantitation | evel exceed it by | ess than an order of nmgnitude
Therefore, the data set for this investigation contains mainly |owlevels detections of
conpounds in both soil and groundwater
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Chl orof orm

Di chl or oet hane, 1,
Di chl or oet hene, 1,
Di chl or oet hene, 1,
Et hyl benzene

Met hyl ene chl ori de (Dichl oronet hane)
Styrene

tetrachl or oet hene (PCE)

Tol uene

Trichl or oet hene (TCE)

Trichl or of | uor onet hane

Vi nyl Chl oride (Chloroethene)

Xyl enes

1/ 14

1/ 14

1/ 14

total)

-(
-cis

NN -

14/ 14
9/ 14

4/ 14

Seni vol atil es
Bi s(2- et hyl hexyl ) pht hal ate
Benzoi ¢ acid
But yl benzyl pht hal at e
Di -n-butyl phthalate
Di chl or obenzene, 1, 2-
Di chl orobenzene, 1. 4-

Pet rol eum I ndi cators

Di esel range organics
Total petrol eum hydrocarbons (purgeabl e)
(c4-C12)

2/ 14

Pesti ci des/ PCBs
Al pha- BHC
Bet a- BHC
DDD, 4,4'-
DDE, 4,4'-
DDT, 4,4'-
Del t a- BHC
Dieldrin
Endosul fan |
Endrin
Endrin ketone

Table 1

USCs for all Media
Subsur f ace Deep G ound-
Soi | Soi | wat er
(Post | RA) (Post | RA) (Pre IRA) (Pre I RA)
4 11/ 28 13/ 30 31/ 75
4 5/ 28 9/ 30 2/ 79
2/ 79
4/ 28 16/ 30 4175
5/ 30 9/ 75
6/ 79
1/ 28 1/ 30 6/ 79
1/ 79
1/ 28
1/ 79
5/ 30
2/ 218
1/ 28 12/ 30
28/ 28 26/ 30 1/ 79
1/ 28 1/ 30
16/ 28 22/ 223
19/ 30
7/ 28 5/ 30 35/ 223
2/ 48
1/ 30 24/ 223
1/ 28 15/ 30
2/ 30 3/ 26
2/ 28
2/ 30 15/ 26
1/ 26
1/ 26
1/ 14
1/ 14 1/ 28 1/ 30 3/80
1/ 14 1/ 28
1/ 30
7/ 14 12/ 28 4/ 30
3/ 14 8/ 28 3/30
1/ 30 1/ 26
1/ 28 4/ 30
1/ 14 1/ 28 1/ 30 2/ 26

Surf ace

Wt er

(Pre I RA)

5/5
1/5

5/5

1/5

4/ 5

2/5

2/8
2/5

Sedi nent

7/8

2/8

3/8
2/8

1/8

1/8

1/8

1/8



Tabl e 1 (continued)
USCs for all Media

Surf ace Subsur f ace Deep G ound- Surf ace
Soi | Soi | Soi | wat er Wt er Sedi ment
(Post | RA) (Post | RA) (Post | RA) (Pre I RA) (Pre I RA) (Pre I RA)

Pesti ci de/ PCBs (conti nued)

Gama- chl or dane 1/ 80
Hept achl or epoxi de 1/ 26
Li ndane 1/ 14 1/ 28
PCB- 1254 1/ 30
PCB- 1260 3/ 14 5/ 28 4/ 30
Met al s
Al um num 1/ 30 13/ 29 2/5
Ant i mony 5/ 30 1/8
Arseni c 2/ 28 9/ 30 1/8
Bari um 12/ 30 1/5 1/8
Beryl i um 29/ 30 4/ 154
Cadmi um 5/ 14 12/ 28 10/ 30 3/ 154
Cal ci um 2/ 14 6/ 28 30/ 30 15/ 29 1/8
Chr omi um 6/ 14 13/ 28 2/ 30 2/5
Cobal t 23/ 30 7/ 154 1/5
Copper 6/ 14 12/ 28 13/ 30 1/5
Iron 4/ 14 3/ 28 142/ 54 1/8
Lead 7/ 14 22/ 28 13/ 30 3/5
Magnesi um 3/ 14 7/ 28 30/ 30 20/ 29
Manganese 19/ 30 42/ 154 3/8
Mer cury 7/ 14 14/ 28 16/ 30
N ckel 1/ 14 3/ 28 28/ 30 1/ 154 1/5
Pot assi um 1/ 28 30/ 30 7/ 29
Sel eni um 6/ 14 6/ 28 8/ 30
Silver 3/ 30 15/ 154
Sodi um 22/ 30 8/ 29
Thal I'i um 3/ 14 5/ 28 2/ 30 1/ 29 2/5
Vanadi um 8/ 14 7/ 28 2/ 154 4/ 5

Zi nc 6/ 14 8/ 28 13/ 30 11/ 29 1/5 1/8



Li gands

Chem cal oxygen demand 4/ 12

Cyani de 1/ 14 3/ 28 7/ 30 2/5
Nitrate as nitrogen 10/ 14 19/ 28 10/ 18

Ni trogen by Kjeldanl nethod 14/ 14 28/ 28 18/ 18

pH 3/ 12

Sul fate 8/ 14 17/ 28 10/ 18

Total organi c carbon 4/ 4

total Ogani c Hal ogens 2/ 4

Total phosphates as P) 14/ 14 28/ 28 18/ 18 5/ 12

Note: The nunbers on this table reflect the nunber of sanpl es exceedi ng the nedi a-specific screening val ue over the tota
nunber of sanpl es coll ect ed.



Soi |

The anal ytical data indicate that there has been mninal inpact to the surface and subsurface
soil nmedia [down to 1.2 m (4.0 ft)] frompast disposal activity at the DDArea OSB. This
conclusion is supported by the historical record for the unit. The trenches that received the
waste oils and other debris were constructed to a depth of 1.2 to 3.7 m(4-12 ft), which
resulted in waste placenent beneath, rather than into, the shallower soils. The wastes were
deposited onto the deeper soil, and even into the |ocal groundwater when the water table was
close to the surface. The greatest inpact is to the deep >1.2 m(>4 ft) soils into which the
wast e was deposited.

The principal VOC constituents inpacting soil quality at the basin are the chlorinated

hydr ocar bons [tetrachl oroethene (PCE), trichloroethene (TCE), 1,2-dichloroethene (1,2-DCE), and
vinyl chloride), which probably represent a degradation series starting with the PCE and TCE
deposited in the basin with waste oils and grease (Table 1). The aronmatic conpounds benzene,
tol uene, ethyl benzene, and xyl ene (BTEX), which are commonly associ ated with petrol eum products
like gasoline, are also found in the vadose zone soils, but appear to be of secondary inportance
to the chlorinated hydrocarbons. Three other VOCs (acetone, 2-butanone, and nethyl ene chloride)
al so appear to be related to waste disposal actions in the basin. The netals chromum iron,
lead, nercury and zinc are distributed throughout the DDArea OSB in a fashion sinmlar to the
VOCs and appear to have el evated concentrations within the soils of the trenches, prinarily

bel ow t he surface and subsurface soil horizons.

G oundwat er

The principal contam nants found to exceed their respective screening |evels in the groundwater
(MCLs, where they have been established, and 2x nean background, where no MCL exists) are listed
on Table 1 and include conpounds fromall 7 analyte groups, except dioxins/furans. The pattern
devel oped froma review of the data set is generally consistent with a source of contam nants in
the basin and with a plune in the groundwater mgrating downgradient fromthe basin to the south
and sout hwest in the uppernost aquifer.

Three chl ori nated hydrocarbons (TCE, PCE, and vinyl chloride) were the nost common VOCs detected
and had the hi ghest concentrations. The uppernost aquifer contam nant plunme outlined by these
conmpounds is at least 320 m (1,050 ft) long by 100 m (300 ft) wi de and extends vertically from
the water table surface down to at least 12 m (40 ft) in depth. The "green clay" occurs at 12 m
(40 ft) bis and is expected to provide a barrier against deeper vertical mgration of

contam nants. The vertical geonetry of the TCE plunme is typical of dissolved organic conpounds
in an aquifer with an internal dowward vertical gradient. The source area contains the highest
concentrations and narrowest lateral extent with concentrations decreasing and the
cross-sectional area increasing with distance fromthe source. 1In general, with the exception
of a snmall portion of the aquifer in the imediate vicinity of the forner trenches. VCCs in the
groundwat er were found at concentrations below 100 Ig/l. A small area called the "hot spot"”,

havi ng an approxinate diameter of 6 m (20 ft), contained the highest total :oncentrations of TCE
(1.151 1g/1) detected during the investigation.

TCE was the conpound detected nost frequently above the screening levels (Figures 8 to 11). It
was found fromthe water table aquifer down to the "green clay" (Figure 10). TCE was al so the
conmpound detected farthest downgradient [8.11 Ig/l (mcrograms per liter)] 215 m (780 ft)

sout hwest of the basin. Concentrations detected in the sanples ranged fromnon-detect up to
1,151 Ig/l, with an average of 8.0 Ig/l. These data indicate that this conpound is present in
groundwater in a vol urme approxi mately 365 m(1,200ft) long by 100 m (300 ft) wide and fromthe
water table surface to 12 m (40 ft) in depth.



PCE was the second nost frequently detected VOC at concentrati ons above screening | evels.
Concentrations of this conpound ranged from bel ow the detection limt up to 84.95 Ig/l, with an
average of 2.1 Ig/l. The PCE plune is snaller than and wholly contained within, the TCE pl une.

The third nost frequently detected VOC above its screening level was vinyl chloride. It was
found throughout the sanme aquifer zones as the two preceding conpounds nd is a degradation
product of them because it was never used at SRS. The concentrations of vinyl chloride ranged
frombel ow the detection limt up to 52.0 Ig/l, with an average of 1.1 Ig/l. Like the PCE
plume, the vinyl chloride plume is contained within the TCE pl une.

The isonmers of DCE were the fourth nmost frequently detected VOC above screening levels. This
conmpound can be found in groundwater over a vol une approxi mately 260 m (850 ft) long by 100 m
(300 ft) wide and fromthe surface to 12 m (40 ft) in depth. The lateral extent of zhis conpound
is the smallest of the four nmbst commonly detected VOCs and lies within the TCE pl une shown on
Figures 8 to 10

Benzene was detected in only 13 of 97 groundwater sanples (16%, with concentrations ranging
fromnon-detect to 6.2 Ig/l. Only two of the anal yses exceeded the primary MCL (5.0 Ig/l). The
distribution of this constituent is prinmarily localized in the shallow portion of the aquifer

i mredi atel y beneath the basin

The SVOCs detected in groundwater sanples were prinarily bis(2-ethylhexyl) phthalate and

di -n-butyl phthalate. Because the concentrations of these conpounds were lower in the vicinity
of the basin, it appears that the detected SVOCs do not originate at the D-Area OSB, but may be
aresult of sanpling or analytical bias. Only one of 14 groundwater sanples anal yzed for

DRGCs/ TPHs cont ai ned detectabl e concentrations. and this sanple was fromthe western-nost

di sturbed soil area. No dioxins/furans were detected in the 26 sanpl es anal yzed, and only 5
pesticides/ PCBs were detected at concentrations above their MILs.

<I M5 SRC 98114L2>
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G oundwat er sanpl es were anal yzed for nmetals and 22 were detected at | east once at
concentrations above their quantition limts. Generally, the netal concentrations are | ow when
conpared wi th background and are within an order of magnitude of the screening |levels. The
exceptions are iron and nanganese, which have their maxi mnum concentrati ons (392.300 Ig/l iron
and 66, 400 Ig/|l nanganese) in the upper portion of the aquifer imrediately bel ow the forner
trenches. El evated concentrations of these two netals continue to the southwest of the unit.

Surface Water

Surface water was sanpled in the wetlands | ocated downgradi ent of the D-Area CSB. Six VCOCs, 1
SVCC, 10 netals, and cyanide were detected at very low or estinmated ("J"-qualified)
concentrations. The inpact of the detected conpounds is not significant when conpared to
backgr ound.

Sedi nent

Sedinent at the unit was sanpled fromthe Carolina bay to the west of the basin and from
wetl ands to the south. The concentrations of all detected conpounds were estinated
("J"-qualifiers) or |ow when conpared to background, and there were no apparent patterns to
indicate the source for any of the detected constituents.



Fate and Transport Assessnent

Sa L
El evat ed carbon di oxi de and net hane in soil
Depressed oxygen in soil gas
Locati on of the soil gas anonalies in close
proximty to the nost contam nated | ocation
Depressed pH levels in contam nated areas
Bacterial "slime" and noxious odors in one
sanpl e

The conditions at the D-Area OSB appear to be favorable to the natural breakdown of the organic
contam nants through the action of the in-situ bacteria population in the subsurface. Evidence
of the degradation of contam nants in both the soi

and groundwat er are shown bel ow.

GROUNDWATER
P depressed dissol ved oxygen downgr adi ent
P Enhanced nobility of iron and nanganese
P El evated chenmical oxygen demand, chloride
and sul fate | evel s downgr adi ent
P Depressed pH levels in contaninated areas
P Presence of breakdown products
(DCE and vinyl chloride)

¢ Presence of breakdown products
(DCE and vinyl chloride)

Soi |l Leachability Analysis

The soil data set was subjected to analysis by the soil screening |level (SSL) process and
Miul ti medi a Environnental Pol |l utant Assessnent System (MEPAS) conputer nodel runs to evaluate the
potential for constituents in the soil to mgrate to the groundwater at |evels exceedi pg their
MCLs or risk-based concentrations (RBCs). Twenty-four constituents failed the SSL screening
process (7 VOCs, 4 pesticides, and 13 netals) and were considered to be potentially |eachable
fromthe soil to the groundwater.

Fol l owi ng the SSL eval uation, two types of MEPAS conputer sinulations were ccnducted: a
unit-wide evaluation for all 20 conpounds and a "hot-spot" evaluation of the three constituents
(antinony, nethylene chloride (dichloronedne), and dieldrin) that failed the unit-wide test. Al
three of the remaining constituents failed the second series of "hot spot"” runs, indicating that
they have the potential to |l each to the groundwater at concentrati ons exceeding the MCL or RBC,
even after renoving the sources fromthe nost contam nated area of the trench

After conpletion of the RFI/R report, a supplenental calculation for a nass-limted SSL (M.SSL)
was conpl eted for nethylene chloride. This supplenental calculation raised the target
remedi ati on concentration from 1.0 mcrogramper kilogram (lg/kg) (the SSL) to 41 1g/kg (the
M.SSL). This is well bel ow the nmaxi mum concentration in the RFI/R (2,400 1g/kg) but exceeds
the current (post-biovent test) sanple results (4 Ig/kg) by a factor of 10 (WBRC, 1997b, c).

The biovent test cycle has been extrenely effective in renoving nmethylene chloride fromthe
basin soils.

G oundwat er Transport Anal ysis

The area in the vicinity of the DDArea OSB is currently listed as industrial future |and use
(DCE, 1996). Therefore, the potential for utilization of the shallow water table aquifer for
potable water uses is mninal, and the only valid exposure scenario to unit groundwater is

t hrough the di scharge of groundwater fromthe water table aquifer to the Savannah River or
Fourmi | e Branch

The estinmated flow rates in the aquifer beneath the unit indicate that constituents in the
groundwat er coul d have traveled up to 2,350 m (7,700 ft) since the unit was opened in 1952, and
up to 1,120 m (3,680 ft) since be basin was closed in 1975 (WBRC, 1997a). The fact that the
largest Plunme in the groundwater (TCE) extends only 365.8 m (1,200 ft) fromthe source area (1/3
to 1/6 the distance predicted by groundwater flow) indicates that degradation, volatilization



retardation and other factors are working to reduce the inpact of the basin disposal practices
on the local groundwater.

Vi SUMVARY COF QU RI SKS

As part of the D-Area 0SB RFI/RI process a BRA was prepared to evaluate the potential risk to
human health and the environnent fromchemi cal contam nants identified in investigations at the
D-Area OSB. The follow ng sections outline the results of the human health ri sk
characterization and the ecol ogical risk characterization. A conplete discussion of the risk
assessnent net hodol ogy, receptor analysis, risk characterizations, and uncertainty within the
characterizations can be found in the RFI/R Report and BRA (WSRC, 1997a).

Unit-specific data fromthe RFI/R were used to identify and screen constituents O potenti al
concern (COPCs). Exposure point concentrations were calculated and used to estimate potentia
exposures and risks to humans and wildlife. Carcinogenic risks and hazard indices (H's), based
on a conbi nati on of exposure scenarios, |locations, and receptors identified in the CSM were
cal cul ated and then conpared to EPA risk guidelines (i.e., 1E-04 to 1E-06 carcinogenic risk, H
> 1, and Ecol ogical Effects Quotient (EEQ > 1]. COPCs were selected as prelimnary COCs
(PCQCs) and designated as prinary or secondary COCs, based on their individual contribution to
total media risk or hazard.

Human Heal th Ri sk Assessnent

To evaluate the risk to human receptors due to the contam nation at the D Area CSB,
unit-specific analytical data are used to identify COPCs. Exposure point concentrations are
determ ned for each COPC to estimate the potential exposure for various receptors and exposure
scenari os. Receptors were sel ected based on the current |land use and two potential future | and
uses. Receptors include a current known on-unit worker (researchers and sanplers), a

hypot hetical future on-unit industrial worker, and a hypothetical future on-unit resident
(Figure 7a). Environmental media evaluated in the BRA include surface soil,
excavat ed/ subsurface soil, "hot spot" soil, surface water (wetland), sedinent (wetland and
Carol i na bay), and groundwater (Figure 7b).

Fol | owi ng the sel ection of hunman receptors for evaluation, the cancer risk and the noncancer
heal th hazard were estinmated for each COPC and for each pathway/receptor conbination, based on
EPA gui dance (EPA, 1989b).

Carcinogenic risk is defined as the incremental probability of an individual devel opi ng cancer
over a lifetine as a result of pathway-specific exposure to cancer-causi ng contam nants

(carci nogens). The risk to an individual resulting fromexposure to non-radi oactive chem ca
carcinogens is expressed as the increased probability of cancer occurring over the course of a
70-year lifetine. At NPL sites increnmental cancer risk is conpared to the EPA target risk range
of one in ten thousand (1E-04) to one in one mllion (1E-06).

Noncar ci nogeni ¢ hazards are also evliuated to identify a level at which there may be concern for
potential noncarcinogenic health effects. The hazard quotient (HQ, which is the ratio of the
exposure dose to the reference dose, is calculated for each contamnant. H®® are summed for
each exposure pathway to determne the specific H for each exposure scenario. |f the H
exceeds unity (1.0), there is concern that adverse health hazards m ght exist.

Current Land Use - Carcinogeni c R sks

Under the current |and use scenario, human health risks were characterized for the current
on-unit worker. Estimated cancer risks fromsurface soil ingestion, dernmal contact, and



particular inhalation were | ess than 1E-06, indicating no concern for carcinogenic health
effects (Table 2).

Future Land Use - Carcinogenic Riskss

The hypot hetical future on-unit worker scenario has two exposure routes with carcinogenic risks
within the target range of 1E-04 to 1E-06 (Table 2). Ingestion of excavated soil has a risk of
1E-06 prinmarily due to the ingestion of arsenic and PCB-1260, and ingestion of groundwater has
an estinmated risk of 5E-05 prinarily due to the ingestion of beryllium bis(2-ethylhexyl)

phthal ate, and vinyl chloride. The risks for the future worker fromall other pathways are |ess
than the EPA point of departure (1E-06).

Several pathways for the future on-unit resident have estinmated risks within the target range
(Table 2). |Ingestion of surface soil and excavated soil have risk values of 1E-06 and 1E- 05,
respectively. The primary contributor to risk for ingestion of surface soil is PCB-1260. The
primary contributors to risk for ingestion of excavated soil are arsenic and PCB-1260. |ngestion
of leafy, tuberous, and fruit produce grown in excavated soil has estimated risk val ues of

2E- 06, 1E-06, and 3E-06, respectively. The primary contributor to risk for all of these
pathways is arsenic. Dernal contact (3E-06) with groundwater and inhalation of VOCs (1E-05) in
groundwat er during showering al so have estinmated risks between 1E-06 and 1E-04. The risk for
hypot hetical residential exposure to groundwater by ingestion (2E-04) is the only pathway to
exceed the target risk range. Beryllium bis(2-ethylhexyl) phthalate and vinyl chloride are the
primary contributors to the risks fromingestion and dernal contact, while groundwater
inhalation risk is due to 1,1-DCE, cis-1,2-DCE, and vinyl chloride.

Current Land Use - Noncarci nogeni ¢ Hazards

The BRA shows that potential adverse noncarcinogenic health effects are not likely to cccur
because sum of the H's for the current on-unit worker scenario do not exceed a value of 1.0
(Table 2).

Future Land Use - Noncarci nogeni ¢ Hazards

Noncar ci nogeni ¢ H's for the hypothetical future on-unit worker do not exceed 1.0 for any of the
pat hways eval uated (Table 2).

<I M5 SCR 98114L6>

The Hi's for hypothetical future resident exposures equal or exceed 1.0 for the ingestion of
excavated soil and for the ingestion of groundwater (Table 2). The H for ingestion of
excavated soil is slightly greater than one and is prinarily a result of thallium iron, and
arseni c concentrations. The H for groundwater ingestion during childhood is 4 and the H for
groundwat er ingestion during childhood through adulthood is 2. These hazards are due primarily
to thalliumand manganese

Total Pathway Ri sks and Hazard | ndices

Car ci nogeni ¢ ri sks and noncar ci nogeni ¢ hazards associ ated with the individual exposure pathways
for surface soil (0-1 ft), excavated soil (0-4 ft), surface water, sediment and groundwater have
been sumed to obtain total pathway risks and H's for each receptor (worker and resident). The
total risk fromsurface soil (0-1 foot) and excavated soil (0 4 ft) were sunmmed with the tota
risk fromsurface water, sedinent, and groundwater for a total risk fromall exposure pathways
across all nedia for each receptor.



The total pathway risk values for the current known on-unit worker, hypothetical future on-unit
wor ker, and hypothetical future on-unit resident are 6E-09, 5E-05, and 2E-04. respectively. The
ri sk values that exceeded the EPA point of departure (1E-06) for the future receptors are a
result of exposure to constituents in groundwater

Total pathway H's exceeded 1.0 for the future on-unit resident. These H's were 5 [for pathways
excl udi ng excavated soil (0-4 ft)] and 6 [for pathways excluding surface soil (0-1 ft)]. The
noncar ci nogeni ¢ hazards for the future on-unit resident were a result of exposure to chemcals
in groundwat er and exposure to arsenic in excavated soil

Ecol ogi cal Ri sk Assessnent (ERA)

The purpose of the ERA conponent of the BRA is to evaluate the |ikelihood that adverse

ecol ogical effects are occurring or may occur as a result of exposure of biological organisns to
unit-specific chemcal constituents. The specific methodology followed in the ERA for the
D-Area OSB consists of a two-tiered evaluation. The first tier of the process is the selection
of ecol ogi cal COPCs through a screening eval uation. Any analytes that fail the screening are
classified as COPCs and are evaluated in the second tier of the process, the ERA. The ERA is
based on nore unit-specific and realistic assunptions than the consistently conservative
assunptions used in the screening. Accordingly, the ERA assesses whether COPCs, identified as
havi ng a potential to pose ecological risk in a very conservative screening, are actually likely
to pose risk to assessnent endpoints under existing or future conditions at the unit.

COPCs are identified followi ng qualification and eval uation of data, and screening of inorganics
agai nst unit-specific background levels. Unit-specific soil was grouped into exposure groups in
three exposure areas: (1) the area of the former basin, (2) the Carolina bay to the west, and
(3) the wetland area to the south. Soil data froma depth of 0-0.3 m(0-1 ft) are used to
estimat e COPC exposure point concentrations under current |and use conditions at the basin.
Subsurface soil sanples froma depth of 0-1.3 m(0-4 ft) are used to evaluate future risk, under
the assunption of future excavation activity in the basin area associated with a hypothetica
future human residential |and use scenario. Goundwater data collected at the unit are

eval uated under the future scenario by conservatively assum ng that current groundwater
concentrations of COPCs will discharge to surface water w thout attenuation or dilution

Sedi nent data fromthe Carolina bay and the wetland and surface water data fromthe wetland are
assuned to renmai n unchanged under future conditions.

Exposure point concentrations for COPC sel ection are based on the naxi nrum detected concentration
for each exposure group. Exposure point concentrations for the ERA are based on the RME
concentration, the highest concentration to which a receptor nay reasonably be exposed. In

sel ecting COPCs, those anal ytes that pass toxicity, background, and frequency of detection
screeni ngs but have an aquatic bioconcentration factor greater than 300 are re-included as
COPCs due to their potential to pose risk through bi oaccunul ati on and/ or bi onagnification

The ecol ogi cal study area at the D-Area OSB includes a variety of habitats, both terrestrial and
wetl and. No known endangered, threatened, or special concern species exist in the study area
The basin area has been highly inpacted physically by previous activities at the unit, and the
habitat (nowed field) is lowin diversity and productivity. Areas adjacent to the unit include
a nesi c pine/ hardwood forest, a Carolina bay wetland, and a bl ackguni sweet gum wet | and

Following the identification of ecol ogical COPCs and the characterization of the ecol ogica
communi ties of the study area, ecological assessnent endpoints are selected so as to deternine
whet her relevant policy goals (protection of the environnent under CERCLA and protection of
wet | and surface waters under the Cean Water Act) are being attained at the QU  Ecol ogical risk
fromunit-specific COPCs is assessed on the basis of the potenital for adverse effects on the



assessnent endpoints: (1) survival and reproduction of terrestrial wldlife populations at the
unit, including herbivores and predators, and (2) survival and reproduction of popul ations of
aquatic species and of terrestrial wildlife species that prey on aquatic species in the wetland
near the unit. Effects on assessnent endpoints are predicted from neasurenent endpoints (e.g.

| evel s of COPCs that have been shown to produce toxic effects in animal studies). Decision

rul es by which the potential for effects on assessment endpoints are decided are stated in terns
of the neasurenent endpoints and are based on the cal cul ati on of HQs.

In order to evaluate potential effects on the assessnent endpoints, multiple ecol ogical receptor
species are chosen to represent the nmultiple trophic | evels of the ecol ogical comunities
present within the study area. The receptors evaluated include: (1) aquatic organisns directly
exposed to surface water and sedinent; (2) a herbivorous rodent (meadow vole) directly exposed
to soil, sedinent, and surface water, as well as biotic uptake of COPCs: and (3) predators (mnk
and green-backed heron) that are directly exposed to environmental nmedia as well as to

bi oaccunul ati ve COPCs in the food chain

Ri sks to each of these receptors fromthe exposure groups at the QU are estinated on the basis
of calculated Hgs. COPCs with an HQ greater than one are designated as PCOCs. Ri sk is estinated
for both current conditions and hypothetical future conditions (i.e., assuming wildlife
exposures to subsurface soil that may be excavated, and assum ng exposure of aquatic organi sns
to current groundwater concentrations of COPCs). PCOCs are individually eval uated based on their
chem cal and toxicol ogical characteristics and the uncertainty associated with their HQ val ue
Those PCOCs that are estimated to have a significant potential to cause adverse ecol ogi ca
effects are summari zed for each conbinati on of exposure area, receptor, and medium This subset
of COPCs is further evaluated based on uncertainty in the risk assessment, confidence in the
risk estimates, and the ecol ogi cal significance of the risk estinated to be posed by these
PCOCs. This eval uation of ecol ogical significance ultinmately determ nes whet her each PCOC
actual |y poses significant ecological risk and warrants designation as a final CCC.

The ecol ogical receptors identified as having a significant potential for toxicological effects
at the DDArea OSB are aquatic, sem -aquatic, and benthic organisns living in the Carolina bay
and the wetland. The comunity of aquatic/sem -aquatic organi sns that can be supported by the
Carolina bay is inherently restricted in diversity and abundance of organisns due to the
intermttent character of the inundation of the bay and its hydrol ogical isolation. The ERA
found that there may be significant potential for adverse effects fromDRO on the nore sensitive
nmenbers of the aquatic comunity during chronic, |ong-term exposures. However, such exposures
are unlikely due to the frequent dry periods during which the aquatic aninal comunity is
essentially absent. DRO at the concentrations detected in sedinent is unlikely to significantly
affect popul ations of aquatic species at the Carolina bay, therefore, the ecological risk posed
by DRO is considered insignificant, and it is not a final COCC

The aquatic community in the armof the wetland that extends to the south of the QU also is
subject to intermttent desiccation, though it appears to be a nore diverse and productive
community than that of the Carolina bay. A potential for adverse ecol ogical effects on this
community is indiciced by the nmeasured concentrations of alum numand bariumin surface water
and of DRO and TPH i n sedinent. Chronic exposure of aquatic organisns (e.g., invertebrates,
fish, and anphi bians) to these contam nants at RMVE | evel s coul d reduce reproduction and/ or
increase nortality anong sensitive individuals sufficiently to cause a reduction in popul ation
size. However, if such effects are limted to the snall area evaluated, the |arger ecol ogica
community of the wetland systemis unlikely to experience significant effects, such as a | oss of
speci es. Therefore, alum numand bariumin surface water and DRO and TPH in sedi nent of the

wetl and are unlikely to pose significant ecological risk to the wetland assessnent endpoint (the
bi odi versity of the aquatic community), and they are not considered to be ecol ogical final COCs.



In summary, the assessnent of ecological risk at the D-Area OSB indicates that the COPCs and
environnental nedia in the exposure areas evaluated do not pose significant risk to ecol ogical
assessnent endpoints, and policy goals for the QU are achi eved under baseline conditions. There
is essentially no |likelihood of unit-specific chemcals causing significant inpacts to the
community of species in the vicinity of the unit. Based on their toxicity at their current
concentration, none of the COPCs identified in soil, sediment, or surface water at the D Area
CSB are estimated to pose significant ecol ogical risk.

cacs

PCQOCs, which include primary and secondary COCs, were selected for the D-Area OSB because they
exceed ARARs, because they exceed risk-based criteria in the BRA or because they are projected
to have the potential to |leach to the groundwater at |evels exceeding an MCL or RBC. Prinary
COCs are defined in the human health risk assessment as constituents that contribute a

chem cal -specific risk of nore than 1E-06 or an HQ of greater than 0.1 to any nedia risk
estimate that exceeds a 1E-04 risk or an H of 3. Secondary COCs are defined as those
constituents in each nmediumcontributing a chem cal -specific risk greater than 1E-06 or an HQ of
at least 0.1 to a media with a risk greater than 1E-06, but not nore than 1E-04 or an H of one
or greater, but not nore than three. Table 3 lists all PCOCs and the basis for their
qualification as PCCCs.

The final risk-based COCs are presented by potential receptor scenario, pathway, and exposure
route in Figures 12 through 16.

Final COCs were selected fromthe PCOCs by eval uating the uncertainty associated with each
chem cal during each phase of the RFI/R/BRA (Table 4). Eight groundwater PCCCs [ 1, 1- DCE;
cis-1,2-DCE; total 1,2-DCE;, benzene; dichloronethane (nethylene chloride); PCE TCE and vinyl
chloride] were judged to be USCs and, therefore, final COCs. One soil PCOC [dichl oronet hane
(et hyl ene chloride)] was judged to be a USC and, therefore, a final COC
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Table 4
Uncertainty Matrix for COCs

CATEGORY UNCERTAI NTY LEVELS *

Uni t Backgr ound Unit-Rel ated Ri sk Exceeds Overal | Retain as
Constituent Nane Anal yti cal toxicity Level of Fi nal
H story Conparison Di stribution Assessment  ARAR? Uncertainty coe?
G oundwat er CCCs
Ant i nony hi gh LOW hi gh hi gh hi gh hi gh hi gh hi gh no
Benzene LOW LOW LOW LOW LOW hi gh LOW LOW YES
Beryllium hi gh hi gh LOW hi gh LOW LOW hi gh hi gh no
Bi s(2- et hyl hexyl ) pht hal at e hi gh LOW LOW hi gh LOW LOW LOW hi gh no
Di chl or oet hene, (cis-) 1,2- LOW LOW LOW LOW LOW LOW LOW LOW YES
Di chl or oet hene, (m xed-)1, 2- LOW LOW LOW LOW LOW LOW LOW LOW YES
D chl or oet hene, 1, 1- LOW LOwW LOW LOW hi gh LOW LOW LOW YES
Di chl or onet hane (net hyl ene chl ori de) hi gh LOW hi gh LOW LOW hi gh LOW LOW YES
Iron hi gh LOW LOW LOW hi gh hi gh hi gh hi gh no
Manganese hi gh LOW LOW LOW hi gh hi gh hi gh hi gh no
Tetrachl or oet hene LOW LOW LOW LOW LOW LOW LOW LOW YES
Thal I'i um hi gh LOW hi gh hi gh hi gh LOW LOW hi gh no
Tri chl or oet hene LOW LOW LOW LOW hi gh hi gh LOW LOW YES
Vinyl chloride LOW LOW LOW LOW LOW LOW LOW LOW YES
Soi | ©COCS
Ant i mony hi gh hi gh hi gh LOW NA NA hi gh hi gh no
Arsenic hi gh hi gh hi gh hi gh LOW hi gh hi gh hi gh no
Di chl or omet hane (et hyl ene chl ori de) LOW LOW LOW LOW NA NA hi gh LOW YES
Dieldrin hi gh hi gh hi gh hi gh NA NA hi gh hi gh no
Iron hi gh LOW LOW LOW hi gh hi gh hi gh hi gh no
PCB- 1260 unknown LOW LOW hi gh hi gh hi gh hi gh hi gh no
Thal | i um hi gh hi gh LOW hi gh hi gh hi gh hi gh hi gh no

e Uncertainty = "LON indicates that this analyte could be a final COC based solely on the indicated category.
¢ Uncertainty = "high" indicates that this analyte could not be a final COC based solely on the indicated category.
NA = Category does not apply because this conpound was added to this |list based on its potential to | each to groundwater.
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Vi, RACS AND DESCRI PTI ON OF CONSI DERED ALTERNATI VES FOR THE D- AREA OSB QU
RAGs

RAGCs address unit-specific contam nants, nedia of concern, potential exposure pathways, and
remedi ation goals. The RAGCs are based on the nature and extent of contamination, threatened
resources, and the potential for human and environmental exposure. Initially, prelimnary
renedi ati on goals are devel oped based upon ARARs or other infornmation fromthe RFI/R Report and
BRA. These goal s should be nodified, as necessary, as nore information concerning the unit and
potential renedial technol ogi es becones available. Final renediation goals will be determ ned
when the renedy is selected and shall establish acceptabl e exposure |evels protective of human
heal th and the environnent.

ARARs are those cl eanup standards, standards of control, and other substantive requirenents,
criteria, or limtations promul gated under federal, state, or local environnental |aw that
specifically address a hazardous substance, pollutant, contam nant, renedial action, |ocation
or other circunstance at a CERCLA site. The followi ng three types of ARARs have been devel oped
to sinplify identification and conpliance with environnmental requirenents:

. Action-specific requirenments - set controls on the design, performance, and ot her
aspects of inplenentation of specific renedial activities.

. Chemi cal -specific requirenents - are nmedi a-specific and heal t h-based concentration
limts devel oped for site-specific levels of constituents in specific nedia. There
are two general sources of chem cal-specific R33s: (1) concentrations based on
ARARs, and (2) concentrations based on risk

. Locati on-specific requirements nmust consider federal, state, and |ocal requirenents
that reflect the physiographical and environnmental characteristics of the unit or
the i mmedi ate area

Action-specific and | ocation-specific ARARs are addressed as part of the renedial alternatives
devel oped for the D-Area OSB groundwater. Only MCLs (as identified in South Carolina R 61-58.5
State Primary Drinking Water Regul ations and Federal 40 Code of Federal Regul ations (CFR) 141
National Primary Drinking Water Regul ations) have been identified as chem cal -specific ARARs.
The groundwater is not a current source of drinking water: however, all groundwater in South
Carolina is classified as GB under South Carolina R 61-68 Water d assification and Standards
and, as such, is required to be addressed in some manner (State of South Carolina groundwaters
must undergo active remnediation to achi eve MCLs unl ess a groundwater m xi ng zone (GME) is
granted). MCLs will be the clean-up standard for groundwater contam nants.

The RFI/R and BRA identified the following COCs for groundwater at the D-Area OSB. PCE; TCE
1,1-DCE; 1,2-DCE; cis-1,2-DCE;, vinyl chloride; benzene; and nethyl ene chlori de.

Two of these contam nants (1, 1-DCE and 1, 2-DCE) becane COCs based on risk cal cul ations

However, neither 1,1-DCE nor 1,2-DCE were detected in the D-Area OSB groundwat er at
concentrations exceeding their respective MCLs. MCLs are drinking water standards devel oped to
be protective of human health and obtai nabl e by current

treatment nethods. Because these contam nants do not exceed the levels deternined to be
protective of hunman health and safe for drinking water purposes, |,l-DCE and 1,2-DCE will not be
addressed in D Area CSB groundwat er renedi ation. However, the renmedial alternatives devel oped
for the D-Area OSB groundwat er include roundwater nonitoring of VOCs (with the exception of no
action) that will be inclusive of 1,1-DCE and 1,2-DCE. These VOCs are degradati on products of
TCE and require eval uation during renedi ation



The prinmary chem cal -specific ARAR for soil is an EPA SSL for nethyl ene chloride (EPA 1994).
The screening level linmts the concentration of nmethylene chloride in soil to 1.0 1g/kg based on
its potential to leach to groundwater. A second screening level, the M.SSL (EPA, 1996), has
been calculated to be 41 1g/ kg based on unit specific conditions. Follow ng biovent testing,

nmet hyl ene chl oride concentrations were bel ow the M.SSL of 41 Ig/kg. Therefore, because

nmet hyl ene chl oride concentrations in the soil have been reduced to |levels that cannot |each to
the groundwater above the MCL (WBRC, 1998a) renedi ation of deep soils is not warranted and it is
not addressed further in this document.

Based on ARARs and BRA results, the RAGCs devel oped for the groundwater at the D-Area OSB QU are
to:

. reduce risks to human health associated with dermal contact and ingestion of
groundwat er, and inhal ati on of groundwater vapor

. restore groundwater to achieve ARARs and RGOs

RGCs for groundwater COCs will be equivalent to their respective MCL values. The groundwat er
contam nants that will be addressed at the D-Area OSB and their corresponding MCLs are provided
in Table 5.

At the close of the IRA the contractor installed two horizontally oriented, perforated pipes
along the length of the former waste unit for treatability (biovent) study purposes. These

pi pes were used to force fresh air, nutrients and tracers into the soils at a depth of about 8
ft in order to volatilize the constituents in the soil, enhance the aerobi c degradati on of the
constituents in both the soil and groundwater, and nonitor the effectiveness of a potential soi
treatnent program (WBRC, 1997b, c, d, e).
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Secondary Source Alternatives

As part of the investigation/assessnent process for the D-Area CSB waste unit, a CVS/ FS was
perforned using data generated during the assessnent phase. Detailed information regarding the
devel opnent and eval uation of renedial alternatives can be found in the Corrective Measures
Study/ Feasibility Study for the D Area Ol Seepage Basin (631-G (U (WSRC, 1998a). The RFI/R
and BRA indicate that D-Area CSB groundwat er poses a risk to hunan health. R sk associated with
i ngestion, dernal contact, and inhalation of groundwater for the future on-unit worker and
resident result in risk greater than the EPA's target risk range for future use scenari o0s.
Therefore, a OVB/ FS was conducted, which includes detail ed anal yses and groundwat er
alternatives. Concerning other environnental nedia, the no further action alternative was
selected for soil, and no action is required for surface water and sedi nent.

Renmedi al alternatives were not devel oped for soil, surface water, or sedinment at the unit.
Remedi ati on of these media is not warranted based on the eval uation of federal and state
standards and the risk assessnent. As discussed above, the interimaction and the bi ovent test
cycle performed on unit soil adequately elimnated the source of groundwater contam nation. Six
alternatives were evaluated for renedial action of the D Area OSB QU groundwater. Each
alternative is described bel ow

Alternative G¥1 - No Action

Under this alternative, no renedial efforts would be conducted to renove, treat, or otherw se
reduce the toxicity, nobility, or affected volunme of contami nated nmedia. An |IRA and bi ovent
test have been conducted for unit soils. These reduced contam nant concentrati ons to acceptable
levels. Biovent testing appears to have al so reduced groundwater contam nant concentrations in
the vicinity of the testing. However, under the no-action alternative, no further renedi a
efforts would be nade to nonitor or treat unit groundwater

The sem -confining unit ("tan clay") lying within the uppernost, water table aquifer is not

conti nuous and has not prevented contami nant migration. However, the next confining |ayer
("green clay") provides an adequate barrier, which prevents the mgration of COCs to | ower

aqui fers (Figure 10). Additionally, nodeling results indicate that under nost scenari os,

contam nant plunes have already |largely reached their naxi mum extent downgradi ent and will not
mgrate significantly further. Therefore, both the horizontal and vertical mgration of

contami nants appears to have largely stopped. However, the no-action alternative would not
provide a nmechanismto nonitor the migration of contaminants in the future and confirmthat
further mgration is not occurring. Additionally, the no-action alternative would not guarantee
that access to contam nated groundwater would be restricted.

If no action were inplenented, no action would be taken to reduce or nonitor contam nant
concentrations. Transport nodeling of the DArea OSB DCE, PCE, TCE, and vinyl chloride

contami nant plunes indicates that without degradati on concentrations would be reduced to bel ow
MCLs within 35 years. (Mdel runs that included degradation indicated that the maxi mumtine
required for contamnants to reach their MCLs was only approximately 10 years.) For the purpose
of cost estimating, the nmaxi mumlength of tine to be evaluated is 30 years, as determ ned by EPA
gui dance. Therefore, the cost of this alternative would include a review of renedy every five
years for 30 years and woul d total S278, 000.

Alternative GM2 - Natural Attenuation/GWZ with Institutional Controls
Under this alternative, natural subsurface processes, such as flushing, volatilization

bi odegradati on, adsorption, and chem cal reaction with subsurface materials, would be allowed to
continue to reduce contam nant concentrations in the groundwater to acceptable levels. A GMWZ



application has been approved by the SCDHEC under South Carolina Regul ations R 61-68 as part of
this alternative. This GAWEZ creates a specific area at the unit that would be required to neet
m xi ng zone concentration limts (MZCLs) at plume nmonitoring wells. Downgradi ent conpliance
boundary wells would be installed. Goundwater at this conpliance boundary would be required to
nmeet RG0s (equivalent to MCLs). Between the conpliance boundary wells and the plune wells,
internediate wells will be nonitored and conpared to concentrations predicted by the fate and

transport nodels. The well locations for the approved GMWEZ are illustrated in Figure 17. In
addition to groundwater nonitoring, institutional controls will be nmaintained to restrict access
to groundwater until RG0s are net in all areas of the plume. Institutional controls would
i ncl ude:

. controll ed access to SRS through existing security gates and perineter fences

. signs posted in the area to indicate that groundwater in the vicinity of the unit has

been contam nated by hazardous materials
. deed notification to any future | andowner of groundwater contami nation, as required

under CERCLA Section 120(h)

Al though institutional controls are inclusive of the alternatives (except the no-action
alternative), the DOE has reconmended that residential use of SRSland in the vicinity of D Area
be prohibited (DOE, 1996); therefore, future residential use and potential residential water
usage in this area is unlikely. Mbdeling of groundwater alternatives, indicates that MCLs for
the contam nants of concern will be met in the D-Area OSB groundwater in approxinmately 10 years.
Upon confirmati on that RG> have been achi eved, neither the institutional controls at the unit
nor the 5-year ROD reviews will be required any | onger.

Natural attenuation could effectively treat D-Area OSB groundwater. Results from bi oventing
testing indicate that the source of groundwater contam nation (the D-Area OSB soil) is abated
and no longer contributes to groundwater contam nation. Evidence presented in the RFI/R and
BRA indicated that natural degradation is occurring in D-Area CSB groundwater. Herbert et al.,
1984, report that natural attenuation can be selected as a preferred renedi al option when the
follow ng site-specific conditions exist:

. Groundwater is unsuitable for consunptive use.

. Cont am nants degrade quickly or are not at highly toxic concentrations.

. There is | ow potential for exposure.

. Active restoration is not feasible due to conpl ex hydrogeol ogi ¢ conditions.

. There is | ow projected demand for future groundwater use.

. The unit is in close proximty to a surface water discharge area, with dilution to

| evel s that are protective of human health and the environnent.

The RFI/ Rl conducted at the D-Area OSB reveal ed the foll ow ng:

. The source of contamination at the D-Area OSB was renoved during | RA in conjunction
with the biovent testing and no longer contributes to groundwater contam nation.

. Natural |y occurring nechanisns will continue to reduce contam nant concentrations.

. There are no receptors of groundwater at the D-Area OSB; therefore, there is | ow
potential for exposure.

. The aquifer is limted in thickness and yield and is not targeted for residential or
comerci al use; therefore, projected demand for future groundwater use is |ow

. Model i ng i ndi cates that contam nant concentrations in the D-Area OSB groundwat er

woul d be reduced to bel ow MCLs prior to discharging to Fourm|le Branch; therefore
dilution in the surface water body is not necessary to achi eve MCLs.

Based on this information the contami nants in the D-Area OSB woul d be conducive to natural



attenuati on.

Howard (1990) reports that the half-lives for PCE range fromone to tw years, for TCE range
from1.5 nonths to 4.5 years, for cis-1,2-DCE range fromeight weeks to eight years, for vinyl
chloride range fromei ght weeks to eight years, and for methyl ene chloride range from 14 days to
ei ght weeks. The groundwater nodeling effort utilized contam nant degradation rates fromthe
higher limt (slower degradation) of the range of half-lives for each contami nant. Therefore,
degradation tines in the nodel output were conservatively estinmated to be | onger than expected
inthe field. These nodel results indicate that all contam nants should be bel ow their
respective MCLs within approxi mately 10 years. The prinary conclusions of the groundwater

nodel i ng effort include the foll ow ng:

1. Degradation is nore effective at renoving contam nant mass than the sinul ated
extraction wells.
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2. None of the contam nants sinulated (DCE, TCE, PCE, and vinyl chloride) ever reached
Fourm | e Branch, regardl ess of the nodel ed scenari o.

3. Model runs that included degradation indicated that the maxi mumtine required for
contam nants to reach MCLs was approxi mately 10 years.

4. Under nost scenarios nodel ed (punping, non-punping, degradation, and no degradati on),
pl umes do not migrate beyond their current extent.

According to the Ground-Water M xi ng Zone Qui dance Docunent (SCDHEC, 1997), a GME application
nmust denonstrate that the unit will nmeet the following four criteria:

1. "reasonabl e neasures have been taken or binding commitnents are nade to minimze the
addition of contam nants to groundwater and/or control the mgration of contam nants
in groundwater";

2. "the groundwater in question is confined to a shallow geologic unit that has little
or no potential of being an Underground Source of Drinking Water, and di scharges or
wi Il discharge to surface waters wi thout contravening the surface water standards set
forth in this regulation";

3. "the contam nant(s) in question occurs on the property of the applicant, and there is
m ni mum possibility for groundwater withdrawals (present or future) to create
drawdown such that contam nants would flow of f-site";

4. "the contam nants or conbination of contami nants in question are not dangerously
toxic, nobile, or persistent."

A GAWEZ application has been approved by the SCDHEC that denonstrates how D- Area OSB neets these
four criteria. Based on area characteristics and evi dence presented in the GMWEZ Application, a
GMWEZ for the DDArea CSB is an appropriate part of natural attenuation renedies.

Based on data fromnonitoring wells around the D-Area OSB and groundwat er transport nodeling
(WBRC, 1997b, Appendi x B), renedial goal objectives will be nmet and MCLs will not be exceeded
beyond the GME. This alternative will reduce the risks associated with groundwater ingestion,
dermal contact, and inhalation by ensuring that through natural GAVEZ processes, the nearest
groundwat er receptor is not exposed to groundwater contam nated above MCLs.



Capital costs associated with natural attenuation would include the installation of nine new
monitoring wells. Wells would be sanpled quarterly the first year and sem annually thereafter.
Operation and nai ntenance costs woul d i ncl ude groundwat er nonitoring, naintenance of
institutional controls, and a review of renedy every five years until contam nant concentrations
are reduced to below their MCLs within the m xing zone. Transport nodeling of DCE, PCE, TCE,
and vinyl chloride indicates that this will be achieved in approxi mately 10 years. The total
estimated cost associated with natural attenuation is $391, 000.

Alternative GM¥3 - Biorenediation with Institutional Controls

Under this alternative, groundwater would be extracted fromthe | eadi ng edge of the plune,
oxygen and other nutrients woul d be added, and then the suppl enented water woul d be injected
back into the plune area via injection wells. Institutional controls would be maintained as
part of this alternative to prohibit access to unit groundwater (i.e., SRS security, sign
posting, and deed notifications). Goundwater nonitoring would al so be conducted to nonitor
contam nant concentrati ons and any migration.

This alternative would utilize the same natural processes as natural attenuation, discussed in
the previous subsection. Biorenediation would involve the injection of oxygen and nutrients
into the subsurface, which should expedite natural biodegradation processes. Based on unit
conditions and nodeling results, biorenediation could effectively reduce contam nant
concentrations in less than ten years.

Fol | owi ng additi on of nutrients and oxygen, groundwater would be injected into the aquifer.
Injection would require a variance to inject water exceedi ng MCLs.

Components of Alternative GM3 include installation of new nonitoring wells, a groundwater
extraction system an oxygen/nutrient addition system and wells through which the treated
groundwat er woul d be reinjected. Qperation and mai ntenance costs associated with this
alternative would include nutrients, operation, and groundwater nonitoring (quarterly the first
year and sem annually thereafter). It is estinmated that this remedy will take | ess than ten
years to reach MCLs. A review of renedy would be required at five and ten years. Estinated
costs associated with Alternative GM3 total $1, 102, 000.

Alternative GM4a - Air Sparging Hot Spot Areas/ GMWE with Institutional Controls

Alternative GM4a includes air sparging at the hot spot areas within the contam nant plune. CCC
concentrations in the hot spot areas woul d reduce rapidly, allowi ng natural subsurface
processes, such as flushing, volatilization, biodegradation, adsorption, and chemnical reaction
with subsurface materials to reduce contam nant concentrations in the remnai ni ng contam nant
plume. Based on physical properties of unit contam nants, air spargi ng woul d provide effective
treatnment. A GAWZ woul d be applied for under South Carolina Regulations R 61-68 as part of this
alternative. This would create a specific area at the unit that would be required to neet MZCLs
at plune nonitoring wells. Downgradient conpliance wells would be installed. G oundwater at
this conpliance boundary woul d be required to neet RG0s (equivalent to MCLs). Between the

conpl i ance boundary wells and the plume wells, internediate wells will be nonitored and conpared
to concentrations predicted by the fate and transport nodels. Vadose zone soils and groundwat er
woul d be nonitored to deternine contam nant renoval rates. |Institutional controls to restrict
access to unit groundwater woul d be mai ntained as a conponent of Alternative GW¥4a (i.e., SRS
security, sign posting, and deed notifications). G oundwater contam nant concentrati ons woul d
al so be nonitored to ensure that concentrati ons decrease as a result of treatnment and

contam nants do not mgrate.

Costs associated with Alternative GM4a include the | abor and naterials needed to construct the



sparging system Also included in the costs is operation and nai ntenance of the systemand a

remedy review every five years until clean-up levels are net. It is estinmated that contamn nant
concentrations would be sufficiently reduced through air sparging in |less than 10 years.
Qperation and nai ntenance woul d include air, soil, and groundwater nonitoring, and operation

G oundwat er woul d be sanpled quarterly the first year and sem annual ly thereafter. Estinated
costs associated with Alternative GM4a total $1, 080, 000

Alternative GM4b - Air Sparging with Institutional Controls

Air sparging would involve the injection of air into a series of wells in the area of the
groundwat er plune. The air would migrate upward through the aquifer in the formof bubbles.

The air would volatilize VOCs and carry themup through and out of the aquifer, through the
vadose zone, and into the atnosphere where they could be degraded (e.g., by photolysis). Vadose
zone soils, as well as groundwater, would be nonitored to determ ne contam nant renoval rates

N ne additional nonitoring wells would be installed as part of this alternative to nonitor
contam nant concentrations in groundwater. Institutional controls would be maintained to prevent
access to unit groundwater. Based on physical properties of unit contam nants, air sparging
woul d provide effective treatnent.

Costs associated with Alternative GWN¥4b include the | abor and naterials needed to construct the
sparging system Also included in the costs is operation and nai ntenance of the systemand a

remedy review every five years until clean-up levels are net. It is estinmated that contamn nant
concentrations would be sufficiently reduced through air sparging in |less than 10 years.
Qperation and nai ntenance woul d include air, soil, and groundwater nonitoring, and operation

G oundwat er woul d be sanpled quarterly the first year and sem annual ly thereafter. Estinated
costs associated with Alternative GM4b total $1, 144, 000

Alternative GM5 - Extraction/Stripping/Di scharge with Institutional Controls

This alternative would generally require three conponents: an extraction system a treatnent
system and a discharge system Institutional controls and groundwater nonitoring would al so be
i npl enented and nai ntai ned as a conponent of this alternative

Extracti on System

Cont am nat ed groundwat er woul d be extracted using either extraction wells or interceptor
trenches. For purposes of this docunent, extraction wells will be considered the preferred
extraction technique. Selection of the appropriate extracti on systemwould be determ ned during
Corrective Measures/ Renedi al Design. The objective of extraction would be to capture
groundwat er contam nants. Based on groundwater quality data fromthe R, contam nants are
limted to the upper two aquifers, which are both | ocated above the "green clay" confining unit
(Figure 10). An extraction systemwould, therefore, have wells that are screened in the upper
two aquifers.

Model i ng of groundwater extraction indicated that two extraction wells would be necessary
downgradi ent of the plune. The extraction well located in the upper aquifer would be punped at
approximately 3 gallons per mnute and the |ower well would be punped at approxinmately 2 gallons
per minute. As part of this alternative, new nonitoring wells would be installed to confirm
reduction in concentrations of contam nants.

G oundwat er extracti on has been proven effective in containing groundwater plunmes. Based on the
hi gh hydraulic conductivity in the inpacted area of the aquifer, extraction wells would be
effective at this unit. Mdeling indicates that clean-up levels could be reached in 9 years
(with degradation) to 25 years (w thout degradation).



Air Stripping

Air stripping is a physical process in which volatile conmpounds in groundwater are transferred
to an air stream typically using a packed tower. GConpounds with a Henry's Law Coefficient (H
c) greater than 0.01 are readily stripped. 1,2-DCE (cis and trans), nethylene chloride, PCE
TCE, and vinyl chloride have Hcs of 0.29, 0.13, 1.08, 0.38, and 3.4, respectively. Therefore
DCE, mnethylene chloride, PCE, TCE, and vinyl chloride would be effectively renoved through air
stripping. Air stripping would effectively treat contam nated groundwater at the D Area OSB.

Di schar ge

Under this alternative, treated groundwater would be di scharged to an existing Nationa

Pol | utant Di scharge Elimnation System (NPDES) permtted outfall or to infiltration galleries
For purposes of this docurment, it is assuned that treated groundwater woul d be discharged at the
nearest existing NPDES outfall. Selection of the preferred di scharge option woul d be conducted
during Corrective Measures/ Renedi al Design

An NPDES permt places a restriction or effluent limtation on the quantities, discharge rates

and/ or concentrations of pollutants that may be discharged into surface waters. Therefore, the
effluent limtations specified in the existing NPDES permt would deternine the type and extent
of treatnent required prior to a discharge.

Costs associated with this alternative would include the | abor and naterials needed to construct
new nonitoring wells, an extraction system (assuned extraction wells), an air stripping system
a discharge line to the NPDES outfall, and nodification of an existing NPDES permt. Operation
and nmi ntenance costs for the systeminclude operati on of the system groundwater nonitoring,

mai ntenance of institutional controls, and a renedy review at five years, which is the estinated
tine required to neet RAGCs. The estinmated costs associated with this alternative tota

$1, 309, 000.

VITT. SUMVARY OF COVPARATI VE ANALYSI S OF THE ALTERNATI VES

Each of the renedial alternatives was evaluated using the nine criteria established by the NCP

[40 CFR ° 300.430 (e)(9)]. The criteria were derived fromthe statutory requirenents of CERCLA
Section 121, to provide the basis for evaluating alternatives and selecting a remedy. The nine
criteria are |isted bel ow

. overal | protection of human health and the environnent

. conpl i ance with ARARs

. l ong-term effectiveness and permanence

. reduction of toxicity, nobility, or volune through treatnent
. short-term effectiveness

. inplenentability

. cost

. state accept ance

. conmuni ty accept ance



In selecting the preferred alternative, the above nentioned criteria were used to evaluate the
alternatives developed in the Corrective Measures Study/Feasibility Study for the D-Area QO
Seepage Basin (631-G (U (WBRC, 1998a). Seven of the criteria are used to evaluate all the
alternatives based on human health and environnmental protection, cost, and feasibility issues.
The preferred alternative is further evaluated based on the final two criteria: state acceptance
and comunity acceptance. The conparative analysis for the five groundwater alternatives, using
the first seven criteria, is presented in Table 6. Brief descriptions of the nine criteria are
provi ded bel ow, followed by a brief conparison of soil and groundwater alternatives based on the

criteria.



Alternative GW2
Alternative GW1 Nat ur al

No Action At t enuati on/ GW
M xi ng Zone with
Institutional
Control s

Criterion

Overal |l Protection of Human and the Environment

Human Heal th Not protective
wi t hout existing
institutional
control s and
groundwat er
noni toring

Protective

Envi ronnment Protective Protective

Conpl i ance with ARARs

Chemi cal - Specific Does not neet WIl neet MCLs
MCLs foll owi ng treatnent
Locati on- Specific Not applicable Wet | and Protection

Action-Specific Not applicable W Il neet MCLs
at intermediate
wel I's and MCLs at
conpl i ance
boundary wells

Long- Term Ef f ecti veness and Per manence

Magni t ude of

Resi dual risk Cont ami nant s
Resi dual Ri sks

woul d remain woul d be renoved;
uncontrol | ed m ni mal residual
risk

Tabl e 6

Conpar ative Analysis of Goundwater Alternatives

Al ternative

Alternative GW3
Bi or emedi ati on
with Institutional
Controls

Protective

Protective

WIl neet MCLs
foll owi ng treatnent

Wet | and Protection

Vari ance required
to inject waters
exceedi ng MCLs

Cont am nants
woul d be renoved;
m ni mal residual

risk

GW 4a
Air Sparging Hot
Spot s/ GW M xi ng
Zone with
Institutional
Control s

Protective

Protective

WIl neet MCLs
foll owi ng treatnent

Wet | and Protection

State air
requirenents;
MZCLs will be met
at intermedi ate
wel I's and MCLs at
conpl i ance
boundary wells

Cont ami nants
woul d be renoved;
m ni mal residual

risk

Alternative
GW 4b
Air Sparging with
Institutional
Control s

Protective

Protective

W Il neet MCLs
foll owi ng treatmnment

Wetl and Protection

State air
requirenents

Cont ami nants
woul d be renpved;
m ni mal residual

risk

Alternative GWM5
Extraction/Air
Stripping/

Di scharge with
Institutional
Control s

Protective

Protective

WIl neet MCLs
foll owi ng treatnent

Wet | and Protection

State air
requirenments
NPDES
nodi fication

Cont am nants
woul d be renoved;
m ni mal residual

risk



Al ternative GW2
Alternative GW1 Nat ur al
No Action Attenuation/ GV
M xi ng Zone with
Institutional
Control s

Criterion

Adequacy of
Control s

No controls woul d
be provided

Institutional
Controls and
groundwat er
noni toring

Reduction of Toxicity, Mbility, or Volume through Treatnent

Toxicity No active treatnent Reduced by natural
attenuation; no
active treatment

Mobi lity No active treatnent Reduced by natural

attenuation; no
active treatment

Short-Term Ef fecti veness

Ri sk to Renedi al None M ni mal ; workers
Wor ker s protected under
heal th and safety
pl an

Tabl e 6

Conpar ative Analysis of Goundwater Alternatives

Al ternative GW3
Bi or emedi ati on
with Institutional
Control s

Institutional
Controls,
groundwat er
nmoni toring,
process controls,
and conventi onal
equi pment
requiring
mai nt enance

Reduced by
bi odegradati on

Reduced by
bi odegr adati on

M ni mal ; workers
protected under
heal th and safety
pl an

Alternative
GW 4a
Ai r Sparging Hot
Spot s/ GW M xi ng
Zone with
Institutional
Controls

Institutional
Controls,
groundwat er
noni toring,
process controls,
and conventional
equi pment
requiring
nmai nt enance

Reduced by
vol atilization

Reduced by
vol atilization

M ni mal ; workers
protected under
heal th and safety
pl an

Al ternative
GW 4b
Air Sparging with
Institutional
Control s

Institutional
Controls,
groundwat er
nmoni toring,
process controls,
and conventi onal
equi prment
requiring
nai nt enance

Reduced by
vol atilization

Reduced by
vol atilization

M ni mal ; workers
protected under
heal th and safety
pl an

Al ternative GW5
Extraction/Air
Stri ppi ng/

Di scharge with
Institutional

Controls

Institutional
Controls,
groundwat er
nmoni toring,
process controls,
and conventi onal
equi prment
requiring
mai nt enance

Reduced by
extraction and
treat nent

Reduced by
extraction and
treat nent

M ni mal ; workers
protected under
heal th and safety
pl an



Criterion

Ri sk to Conmmunity

Risk to
Envi r onnent
Time to Achieve
I npl ement ability

Ability to Construct
and Operate

Ability to Obtain
Approval

Cost
Capital Costs
O&M Cost s
Estimated Years of

Total Present Worth
Costs

Alternative GW1
No Action

None

35 years

No i npl ementation
required

May cause
regul atory or public
concern

$278, 000
35

$278, 000

Al ternative GW2
Nat ur al
Attenuation/ GV
M xi ng Zone with
Institutional
Controls
None
M ni mal ;
precautions woul d

be taken

10 years

Readi | y
I npl ement ed

No concerns

$142, 000
$299, 000
10

$391, 000

Tabl e 6

Conpar ative Anal ysis of G oundwat er

Al ternative GW3
Bi or emedi ati on
with Institutional
Control s

M ni mal ;
precautions woul d
be taken

Less than 10 years

Readi | y
constructed, but
effectiveness during
operation limted
May be difficult to
obtain approval for
reinjection

$594, 000
$508, 000
<10

$1, 102, 000

Alternative
GW 4a
Ai r Sparging Hot
Spot s/ GW M xi ng
Zone with
Institutional
Controls

M nimal risk from

air em ssions
M ni mal ;
precautions woul d

be taken

Less than 10 years

Readi | y
i mpl ement ed

No concerns

$451, 000
$629, 000
<10

$1, 080, 000

Al ternatives

Al ternative
GW 4b
Air Sparging with
Institutional
Control s

M nimal risk from
air em ssions
M ni mal ;
precautions woul d

be taken

Less than 10 years

Readi | y
i mpl ement ed

No concerns

$491, 000
$653, 000
<10

$1, 144, 000

Al ternative GW5
Extraction/Air
Stri ppi ng/

Di scharge with
Institutional
Controls

M nimal risk from
air em ssions

M ni mal ;
precautions woul d

be taken

9 years

Readi | y
i mpl enent ed

No concerns

$671, 000
$638, 000
9

$1, 309, 000



Overal|l Protection of Human Health and t he Environnent

The remedial alternatives are assessed to determ ne the degree to which each alternative
elimnates, reduces, or controls threats to hunman health and the environnent through treatnent,
engi neering nmethods, or institutional controls

Al groundwater alternatives, except no action, would be protective of human health and the
envi ronnent because they result in a decrease of contam nant concentrations and include
institutional controls to restrict access to unit groundwater. The alternatives al so include
nmonitoring to verify that contam nants do not exceed target |evels at conpliance boundaries (if
applicabl e) and that contam nant concentrations are decreasing. As contam nant concentrations
decrease, risks to human health associated with ingestion, dernal contact, and inhal ation of
groundwat er woul d be prevented. The BRA determ ned that groundwater contam nants do not pose a
significant risk to ecological receptors. Additionally, nodeling results indicate that the
nearest surface water body downgradient of D-Area OSB will not receive groundwater contam nants
at concentrati ons exceeding MCLs. Therefore, all alternatives are protective of the

envi ronnent .

Conpl i ance with ARARs

ARARs are federal and state environmental regulations that establish standards that renedia
actions nmust neet. There are three types of ARARs: (1) chem cal -specific, (2) location-specific
and (3) action-specific

Chemi cal -specific ARARs are usually health- or risk-based | evels or nethodol ogi es that, when
applied to unit-specific conditions, result in the establishment of nunerical values. Oten
these nunerical values are pronmulgated in federal or state regul ations

Locati on-specific ARARs are restrictions placed on the concentration of hazardous substances or
the conduct of activities solely because they are in specific locations. Sone exanples of
specific locations include floodplains, wetlands, historic places, and sensitive ecosystens or
habi t at s.

Action-specific ARARs are usually technol ogy- or renmedial activity-based requirenments or
limtations on actions taken with respect to hazardous substances or unit-specific conditions
These requirenents are triggered by the particular renedial activities that are selected to
acconpl i sh a renedy.

In addition to conplying with ARARs, other criteria. guidance, or proposed standards are "to be
consi dered" even though they are not legally binding, because they may provide usefu
information or recommended procedures, when setting renedial objectives.

Under all groundwater alternatives, contam nant concentrations in groundwater woul d remai n above
current MCLs (chem cal -specific ARARs) for the near future, but would neet MCLs follow ng
remedi ati on. However, the no-action alternative would not provide nmonitoring to confirm when
MCLS are reached.

No action-specific ARARs are associated with Alternative GM1. Aternatives GM¥2 and GM4a woul d
require conpliance with the GAWEZ. Alternative G¥3 would require a variance to inject
groundwat er exceedi ng MCLs. Such a variance nmay be difficult to obtain. State air quality
regul ations would apply to emssions fromAl ternatives GM4a, GWN¥4b, and Alternative GNM5, but
should not be difficult to neet. Alternative GN¥5 nay al so require an NPDES pernmit

nmodi fication, which should not be difficult to obtain. Alternatives G¥3, GN4a, GWM4b, and
GW¥5 woul d al so require construction permts, which should not be difficult to obtain



No | ocation-specific ARARs are associated with Alternative GM1. The potenti al
| ocation-specific ARAR associated with Alternatives G¥2, GN¥3, GNM4a, GN4b, and GN#5 woul d
require protection of the nearby wetl ands.

Long Term Effecti veness and Per manence

The remedial alternatives are assessed based on their ability to nmaintain reliable protection of
human health and the environnent after inplenentation.

Al alternatives except the no-action alternative would result in a pernmanent reduction of
contam nants to bel ow renedi ati on goals (MCLs) by an effective neans of treatnent. The
no-action alternative would not provide treatnent to reduce contam nant concentrations and woul d
result in contaminants renaining at the unit above regulatory limts.

Process controls are available for Alternatives GM3, GMa, G¥4b, and GNM5 that could
adequately and reliably control each system Alternative G¥2 would not require any process
controls. Al alternatives except no action would also utilize institutional controls and
groundwat er nmonitoring to restrict access to unit groundwater and nonitor treatnent
effectiveness, respectively. The no-action alternative would provide no control over existing
groundwat er contam nati on.

Reduction of Toxicity, Mbility, or Volunme Through Treat nent

The remedi al alternatives are assessed based on the degree to which they enpl oy treatnent that
reduces toxicity (the harnful nature of the contam nants), nobility (ability of the contam nants
to nove through the environnment), or volune of contam nants associated with the unit.

Alternative GM| would provide no treatnent of groundwater contam nants. Aternative G¥2 woul d
i nvol ve passive treatnment through natural attenuation processes and would result in decreases in
contami nant toxicity, nmobility, and volunme. Alternative GW¥4a includes natural attenuation as
part of the active treatnent alternative. Aternatives GM3, GN¥4a, GN4b, and G¥5 woul d
provide active treatnent of unit contam nants to reduce the toxicity, nobility, and vol une of
groundwat er contam nants. Each alternative would result in reaching MCLs; the tine franes
required to reach MCLs are provided in the follow ng section.

Short-Term Ef fecti veness

The remedial alternatives are assessed considering factors relevant to inplenentation of the
remedi al action, including risks to the community during inplenentation, inpacts on workers,
potential environnental inpacts (e.g., air enmssions), and the time required to achieve
protection.

Remedi al goals (MCLs) would be net by each alternative in the follow ng tine periods based on
groundwat er nodel i ng (WBRC, 1998a, Appendi x B), and professional experience:

. Alternative GV 1 35 years
. Alternative GWM2 10 years
. Alternative GWM3 <10 years
. Alternative GWM4a <10 years
. Alternati ve GWM4b <10 years
. Alternative GWM5 9 years

Alternative GM1 would not require any renmedi al actions and woul d, therefore, not result in any
risk to renmedial workers. O the remaining alternatives, Alternative G¥2 would result in the



least risk to remedial workers and Alternative GM5 would result in the nost. However, no
significant risks are associated with any of the alternatives and conpliance with the health and
safety plan should protect renedial workers during inplenentation

Construction and inpl ementation activities would not endanger the conmmunity for any of the
alternatives. However, a mnimal risk would be associated with Alternatives G¥4a, GM4b, and
GN¥5 due to air emssions fromthe treatnent systens. However, conpliance with air regul ations
woul d provide protection to the community.

Al alternatives except no action would involve sone disturbance to the environnent. This
di sturbance would be least for Alternative GN¥2 and greatest for alternative GW#5. However,
precautions would be taken to mnimze disturbance.

Inpl ementability

The remedial alternatives are assessed by considering the difficulty of inplenenting the
alternative including technical feasibility, constructability, reliability of technol ogy, ease
of undertaking additional remedial actions (if required), nonitoring considerations,

adm nistrative feasibility (regulatory requirenents), and availability of services and
material s.

Al alternatives could be readily inplenented with no difficulty obtaining materials or

equi pnrent. Al alternatives except the no action alternative would provide an effective nmeans
of treatnment and groundwater nonitoring to evaluate treatnent effectiveness. The added
effectiveness provided by injecting nutrients under Alternative GM3 would likely be Iimted due
to subsurface heterogeneities and preferential pathways that woul d develop. It would also be
difficult to evaluate overall performance because the areas of preferential pathways will have
increased bioactivity. None of the alternatives would preclude any further renedial action
should it be deemed necessary in the future. Al alternatives except no action would require
approval of permits or variances. btaining approval is not anticipated to be difficult for any
of these alternatives except Alternative G¥3, which would require a variance to inject
groundwat er exceedi ng MCLs. However, obtaining such a variance would not likely prevent

inpl enentation of the alternative.

Cost

The eval uation of renedial alternatives nust include capital, operational, and naintenance
costs. Present value costs are estimated within +50/-30 percent, per EPA guidance. The cost
estinmates given with each alternative are prepared frominfornation available at the tinme of the
estimate. The final costs of the project will depend on actual |abor and material costs, actua
site conditions, productivity, conpetitive market conditions, final project scope, final project
schedul e, and other variable factors. As a result, the final project costs may vary fromthe
estinates presented herein.

For ease of conparison, the total estinated present worth costs for each alternative are |listed
bel ow.

. Alternative GWV¥1 $278, 000
. Al ternative GWV2 $391, 000
. Al ternative GWV¥3 $1, 102, 000
. Al ternative GWM¥4a $1, 080, 000
. Al ternative GWV¥4b $1, 144, 000

. Al ternative GM5 $1, 309, 000



St at e Accept ance

In accordance with the FFA, the state is required to corment on and approve the RFI/R Report
and BRA, the CVB/FS, and the SB/PP. State acceptance of previous docunentation as |isted above
has been obtained. Also, state acceptance of the GMWE application has been obtained, as well

Communi ty Accept ance

Community acceptance of the preferred alternative is assessed by giving the public an
opportunity to comment on the renedy sel ection process. A public comrent period was held from
May 1, 1998 to June 14, 1998 during which coment was invited fromthe general public. No
comrents were received during this time. The ER&W Program subcommi ttee of the SRS CAB was
given a briefing on the preferred alternatives on May 6, 1998. The ER&W subconm ttee was
supportive of the preferred alternative and nmade a notion to the full CAB at the May 18, 1998
neeting to accept the preferred alternative. This notion was accepted with no opposition. The
subcommi ttee al so commended the site's successful use of the bioventilation systemin the
remedi ation of the unit's subsurface soil

I X THE SELECTED REMEDY

The sel ected remedy for the D-Area OSB deep soils is No Further Action, since RAGs have been
achi eved by the I RA and bi ovent testing.

The sel ected renedy for shallow soil, surface water, and sedinent is No Action, because no COCs
in those nedia were identified in the RFI/RI/BRA

The sel ected remedy for D-Area OSB groundwater is alternative GM2: Natural Attenuati on/ GMWEZ
with Institutional Controls. Under this alternative, natural attenuation nechanisns such as

bi odegradati on, flushing, volatilization, adsorption, and hydrolysis would continue to reduce
contam nant concentrations in the groundwater to acceptable levels. Results fromthe bioventing
study, conducted as part of the interimaction, indicate that the source of groundwater

contam nation (i.e., the DDArea OSB soil) was abated as a result of the conbined interimaction
and biovent test, and no longer contributes to groundwater contam nation. Evidence indicating
that natural attenuation processes are occurring in the D-Area OSB groundwater was presented in
the RFI/R Report and BRA and included. (1) decreased dissol ved oxygen |l evels in groundwater,
whi ch indicates that mcroorganisns are utilizing a conbination of the contam nants as a carbon
source and oxygen wi thin the groundwater as an oxygen source to produce energy, (2) elevated
chem cal oxygen demand, chloride, and sulfate | evels downgradi ent, (3) depressed pH levels in
contam nated areas, and (4) presence of breakdown products.

Researchers report that natural attenuation is appropriate for sites with certain
characteristics and enphasis on the renoval of the contam nant source and the ability of the
specific contamnants to naturally degrade. Herbert et al., 1984, report that natura
attenuation can be selected as a preferred renedial option when the followi ng site-specific
condi tions exist:

. G oundwater is unsuitable for consunptive use

. Cont ami nants degrade quickly or are not at highly toxic concentrations

. There is | ow potential for exposure.

. Active restoration is not feasible due to conpl ex hydrogeol ogi ¢ conditions.

. There is | ow projected demand for future groundwater use

. The unit is in close proximty to a surface water discharge area, with dilution to

levels that are protective of human health and the environnent.



The RFI/ Rl conducted at the D-Area OSB reveal ed the foll ow ng:

. The source of contamination at the D-Area OSB was renoved during | RA in conjunction
with the biovent testing and no longer contributes to groundwater contam nation.

. Natural |y occurring nechanisns will continue to reduce contam nant concentrations.

. There are no receptors of groundwater at the D-Area OSB; therefore, there is | ow
potential for exposure.

. The aquifer is limted in thickness and yield and is not targeted for residential or
comerci al use; therefore, projected demand for future groundwater use is |ow

. Model i ng i ndi cates that contam nant concentrations in the D-Area OSB groundwat er
woul d be reduced to bel ow MCLs prior to discharging to Fourm|le Branch: therefore
dilution in the surface water body is not necessary to achi eve MCLs.

Based on this information the contaminants in the D-Area OSB woul d be conducive to natural
attenuati on.

The time required to degrade the unit-specific contam nants was conservatively estimted through
groundwat er nodeling. The nodeling indicates that all contam nants in groundwater woul d be
reduced bel ow their respective MCLs within approximately 10, years, which is well within the
tine-frame that DOE plans to maintain control of the SRS

A GAWEZ application, defined under the South Carolina Regul ations R 61-68, has been approved by
the SCDHEC as part of this alternative (Figure 17). Mxing zones are considered in situations
where the source of groundwater contam nation has been renoved and contam nant concentrations
are decreasing by natural processes. This alternative will denonstrate through nonitoring that
RAGCs will be net, MZCLs (Table 7) will be achieved throughout the aquifer, MlLs w 1l be achi eved
at the conpliance boundary, and predicted concentrations will be achieved at internediate wells,
as described in the approved GMWE application. |Inplenentation of this alternative involves
installation of nine new wells and nonitoring of a total of 12 groundwater wells. Based on area
characteristics and evidence presented in the GAWEZ Application, a GWZ for the DArea CSB is an
appropriate part of a natural attenuation renedy and has been approved by the SCDHEC.

The D-Area OSB is in an industrial use zone, as identified in Figure 3.3 of the SRS FFA

I mpl erent ation Plan (WBRC, 1996e), for both current and anticipated future |and use. Al though
the remedi ation decisions for this unit were based on the industrial use scenario, the
groundwater renedy will achieve the nore protective residential use scenario. The D Area OSB
currently neets unrestricted land use criteria for soils, sedinent and surface water.

G oundwat er beneath the unit exceeds the MCLs. Although institutional controls are included in
all of the alternatives (except the no-action alternative), the DOE has reconmended t hat
residential use of SRSland in the vicinity of D Area be prohibited (DCE, 1996); therefore,
future residential use and potential residential water usage in this area is unlikely. Mdeling
of groundwater transport processes as part of the evaluation of the renedial alternatives
indicates that MCLs for the contam nants of concern will be achieved in all areas of the D Area
CSB groundwat er after approxi mately 10 years. Upon confirmati on that MCLs have been achi eved,
institutional controls at the unit will no |onger be required.

Per the EPA Region-1V LUCs Policy a LUCAP for SRS and a LUCIP for the D Area OSB will be

devel oped and submtted to the regulators for approval. The LUCAP will be submtted under
separate cover, whereas the LUCP will be submtted with the RDWP/ RDR/ RAWP i n accordance with

t he post-ROD docunent schedul e provided in Figure 18. The LUCIP details how SRS will inplenent,



mai ntain, and nonitor the |and use control elenents of the DDArea OSB ROD to insure that the
remedy remai ns protective of human heal th.

The LUC obj ective necessary to ensure the protectiveness of the preferred alternative is:
D Prevent unauthorized access to the D-Area OSB cont ani nated groundwat er pl une.

The institutional controls required to prevent unauthorized exposure to the contam nated nedi a
at the D-Area OSB include the foll owi ng:

. controll ed access to the D-Area OSB through existing SRS security gates and
perineter fences and the site use/site clearance prograns

. signs posted in the area to indicate that groundwater in the vicinity of the unit
has been contam nated by hazardous materials

. notification of groundwater contam nation to any future | andowner through deed
notification, as required under CERCLA Section 120(h)

A certified survey plat of the site will be prepared by a registered | and surveyor and will be
included with the post-ROD docunments. |If D-Area OSB is transferred to non-Federal ownership
prior to renediation of the groundwater to the MCLs for the COCs, reeval uation of the need for
deed restrictions would be perforned through an amended ROD wi th EPA and SCDHEC approval . The
survey plat will be reviewed and updated, as necessary, at the tine the site is transferred and
will be recorded with the appropriate county recordi ng agency. The D-Area OSB is located in

Ai ken County.

Along with the institutional controls identified above, inplenentation of the sel ected renedy

wi Il involve the placenent of conpliance boundary nonitoring wells between the basin and the
downgr adi ent stream and periodi c nonitoring of these conpliance wells against the MCLs. This
alternative will neet RAGs. MZCLs will be achi eved throughout the aquifer and MCLs will be

achi eved at the conpliance point as described in the approved GMWE application. Al nonitoring,
conpliance, and reporting requirenents to satisfy the GAWZ denonstrati on should be net in
accordance with Section 5 of the approved GMWE application.

Table 7
MZCLs and MCLs for COCs

Constituent of Concern MZCL MCL
(1g/l) (1g/l)

Tet rachl or oet hene 85 5.0
Tri chl or oet hene 1150 5.0
C s- 1,2-Dichl oroet hene 457 70.0
1,1 - D chl oroet hene 7.0 7.0
Total - 1, 2-Di chl oroet hene 70.0 70.0
Vi nyl Chloride 32 2.0
Benzene 6.2 5.0
Met hyl ene Chl ori de 9.5 5.0

X STATUTCORY DETERM NATI ONS

The sel ected remedy for the D-Area OSB deep soils is No Further Action, since RAGs have been



achi eved by the I RA and bi ovent testing.

The sel ected renedy for shallow soil, surface water, and sedinent is No Action, because no COCs
in those nedia were identified in the RFI/RI/BRA

Based on the findings of the DDArea OSB Rl and BRA, groundwater contami nants present a risk to
human health through i ngestion, dernal contact, and inhalation. Mdeling of unit groundwater
indicates that naturally occurring processes, such as flushing, volatilization, biodegradation,
adsorption, and chem cal reaction with subsurface materials, would effectively reduce

contam nant concentrations in groundwater to target |evels within approximately 10 years.
Monitoring wells would be used to verify that MCLs are not exceeded at conpliance boundaries and
that MZCLs woul d not be exceeded in the area of the contam nant plunmes. Institutional controls
woul d be naintained to limt access to unit groundwater until MCLs are satisfied. Natural
attenuation is the nost cost effective remedy for D-Area OSB unit groundwater.

The selected renmedies for all nedia are protective of human health and the environment, conplies
with federal and state requirenents that are legally applicable or relevant and appropriate to
the remedial action, and is cost-effective. These renedies can be easily inplenented with
mninmal risk to remedi al workers, the community, and the environnent. These renedies would al so
provide a permanent solution to unit contam nation that would not require any future renedi al
actions and satisfy the statutory preference for renedies that enploy treatnent that reduces
toxicity, mobility, or volume as a principal elenent.

U EXPLANATI ON OF SI GNI FI CANT CHANGES

The SB/ PP provides for involvenent with the community through a docunent review process and a
public comment period. No conments were received during the 45-day public conment period.
Therefore, there have been no significant changes to the selected renedy as a result of public
comment s.

X RESPONSI VENESS SUMVARY

No comments were received during the public comment period (May 1 to June 14, 1998), This is
indicated in the Responsiveness Summary (Appendi x A).

Xi11. POST-ROD DOCUMENT SCHEDULE
The post - ROD docunent schedul e, based on cal endar days, is listed belowand is illustrated in
Fi gure 18.

1. The conbi ned Revision 0 RDWP/ RDR/ RAWP Report for the D-Area OSB will be scoped 45

days after the ROD is approved, if determned by all three parties to be necessary.

2. RDWP/ RDR/ RAWP Report will be submtted to EPA and SCDHEC within 180 days of approval
of the ROD. This report will contain the LUCIP, as part of the submttal.

3. EPA and SCDHEC revi ew of the D-Area OSB RDWP/ RDR/ RAWP Revi sion 0 Report will be
conpl eted 90 days fromsubnmttal of the docunent.

4. SRS revision of the D-Area 0SB RDWP/ RDR/ RAWP Report will be conpleted 60 days after
receipt of all regulatory comments.
5. EPA and SCDHEC final review and approval of the D Area OSB RDWP/ RDR/ RAWP Revi sion 1

Report will extend to 30 days after receipt of the Rev. 1.0 docunent.



6. D-Area OSB Renedial Acition Field Start will begin on Septenber 3, 1999, follow ng
EPA and SCDHEC approval of the Rev 1.0 RDWP/ RDR/ RAWP Report.

7. D-Area OSB PCR'FRR Revision O will be submtted to EPA and SCDHEC 90 cal endar days
after conpletion of the renedial action.

8. EPA and SCDHEC review of the D-Area OSB PCR'FRR will |ast 90 cal endar days.

9. SRS revision of the DArea 0SB PCRIFRR will be conpl eted 60 cal endar days after
receipt of all regulatory coments.

10. EPA and SCDHEC final review and approval of the Revision 1 PCRRFRR will last 30
cal endar days.

<I MG SRC 98114Q>
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APPENDI X A
RESPONSI VENESS SUMVARY

The public was notified of the public comment period through nailings of the SRS Environnental
Bul letin, a newsletter sent to approxinmately 3500 citizens in South Carolina and Ceorgi a,
through notices in the Aiken Standard, the Allendale Ctizen Leader, the Augusta Chronicle, the
Bar nwel | Peopl e-Sentinel, and The State newspapers. The public comment period was al so
announced on | ocal radio stations.

The 45-day public coment period began on May 1, 1998 and ended on June 14, 1998. However, no
public comments were received during this period.



